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POLE CANYON ANNEXATION AND MASTER
DEVELOPMENT AGREEMENT

This Pole Canyon Annexation and Master Development Agreement is effective

into as of the \q~ day of :fo.Vl. ,20~ by and between Eagle Mountain City, a Utah

municipal corporation, referred to in this Agreement as the "City", and those certain

undersigned parties referred to herein as the "Pole Canyon Investment Group" or

"PCIG".

RECITALS

Capitalized terms have the meaning given to them in Schedule One attached

hereto and incorporated herein.

This Agreement is made with reference to the following facts.

The Petitioners for annexation set forth on Exhibit 1 filed two (2) separateo Petitions for Annexation on October 20, 2008 to annex the land located in

unincorporated Utah County described in Exhibit 1 (hereafter collectively referred to as

the "Annexation Property" or "Master Planned Area"). The Annexation Property is to

be annexed to the City under the terms of this Agreement and applicable law.

The land in Petition 1 in Exhibit 1 is intended to be annexed and developed

primarily for residential use and the land described in Petition 2 of Exhibit 1 is intended

to be developed primarily as a Business Park or for other commercial and/or light

industrial use.

( \

U

Part ofthe Annexation Property is the property owned by the PCIG and to be

planned and developed by the PCIG, which is more particularly described in Exhibit 2

(hereafter the "PCIG Property"). The PCIG Property is owned by the following parties

which comprise the Pole Canyon Investment Group: Oquirrh Wood Ranch, LLC, a

Utah limited liability company; and GSFN, LLC, a Utah limited liability company.
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(The ownershipof the PCIG Property is more particularly set forth in the Pole Canyon

Master Development Plan.) Plats A, Band C ofthe existing White Hills Subdivision

(collectively "White Hills Subdivision"), the White Hills Country Estates, and the

property owned as ofthe date of this Agreement by Kenneth F. White (Parcel Nos.

86736-97 and 45320-93) (the "Kenneth White Property"), all as depicted in Exhibit 2,

are included within the Annexation Property, hut are among the parcels of property

expressly excluded from the definition ofthe PCIG Property.

The portionofthe Annexation Property which is not included as part ofthe

PCIG Property (including but not limited to the White Hills Subdivision, the White .

Hills Country Estates, and the Kenneth White Property) is not owned or controlled by

PCIG, and reference is made herein to such property for the sole purpose ofannexing

such property into the City. Such property of all other persons not signing this

Agreement shall be referred to herein as the "Annexation Only Property," and is more

particularly identified as Areas A through I in Exhibit 2.

Exhibit 2 is the Land Use Element of the Pole Canyon Master Development

Plan, and identifies areas to be zoned by the City for development by PCIG, along with

areas designated as areas A through I which are zoned for agricultural use only.

The PCIG Property, all of which is designated as part of the "Master Planned

Area", will be zoned, planned and developed in accordance with this Agreement, the

laws ofthe State of Utah and the Codes and Ordinances ofEagle Mountain City, and as

more particularly set forth in the "Pole Canyon Master Development Plan," which Plan

includes this Agreement as the Master Development Agreement, together with all

Exhibits to this Agreement.

The PCIG plans to develop the PCIG Property by emphasizing the natural

environment ofthe Master Planned Area, with trails, parks, and other open space, and
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n further has a goal of carefully and responsibly managing natural resources located

within the area, while putting such resources to full beneficial use, including without

limitation, agricultural uses, land and water. Without limiting the generality of the

foregoing, the Master Planned Area has been and will continue to be planned pursuant

to the following "planning goals":

o

o

• Compliance with the laws and regulations of the City and the State

of Utah

• Maintain Rural/Country Atmosphere

• Maintain Quiet, Friendly, Safe Neighborhoods

• Prioritize Trails, Parks & Open Space

• Create Active Lifestyle Neighborhoods

• Provide Access to Recreation Areas

• Plan for Quality / Managed Growth

• Provide Needed Infrastructure

• Create Local Jobs & Tax Base

• Make Appropriate Contribution(s) to Valley-wide Amenities

• Emphasize Property's Views along with Areas Natural Environment

• Use CC&R's and Technical Guidelines to Encourage Conservation

& Eco-friendly Development

• Offer More for Less in terms of Lot Size, Amenities, Quality &

Affordability

The PCIG has spent several years and considerable resources in performing

master planning so that as development occurs, it can happen in a quality, well

managed fashion. The City acknowledges that proposed infrastructure master plans

have been prepared by (a) AQUA Engineering, with respect to the Wet Utility Master

Plan (including a Wastewater Collection and Treatment Analysis, a Water System

Analysis, and a Storm Drainage Analysis) attached hereto as Exhibit 5 ofthe Pole
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Canyon Master Plan, (b) Intermountain Consumer Professional Engineers, with respect

to the Dry Utility Master Plan attached hereto as Exhibit 6, and (c) DMJ Harris, with

respect to the Traffic Impact Study attached hereto as Exhibit 7 and except as the

Exhibits are modified by this Agreement or City standards (the Wet Utility Master

Plan, the Dry Utility Master Plan, and the Traffic Impact Study are collectively referred

to herein as the proposed "Pole Canyon Infrastructure Plan". Additional master plans,

studies, reports, and other information prepared by the PCIG in connection with the

extensive master planning relating to the Project is attached hereto and incorporated

herein as Exhibit 13, and is incorporated as part ofthe Pole Canyon Master

Development Plan.

Without limiting. the.generality for the foregoing, the City and the PCIG

acknowledge that, under the terms of the Pole Canyon Infrastructure Plan as revised for

City approval, PCIG proposes that phasing of construction will occur on a demand

basis (i.e., 4-way stop roadway intersections until anticipated densities justify

roundabouts, sizing ofmain utility lines, etc.), with the intent ofproviding·necessary

and adequate infrastructure through justifiable phasing, in order to keep lots and homes

affordable for end purchasers. Financing for Public Infrastructure and Improvements

addressed in the Pole Canyon Infrastructure Plan will occur in a manner which is

consistent with the terms of this Agreement and the Local District Agreement.

The Pole Canyon Master Development Plan divides the Master Planned Area

(for planning purposes only) into approximately twenty one (21) geographic sub-areas

referred to herein as "Neighborhood Planning Areas," "Commercial Planning Areas,"

and "Business Park Planning Areas" (collectively "Planning Areas"). Such Planning

Areas will include portions ofproperty within the PCIG Property designated for

residential, mixed-use, commercial, business park / industrial, and/or other forms of

development. The Planning Areas described in the Land Use Element at Exhibit 2 are

intended to indicate the zoning, use, and vested density for each area and provide

{00085717.DOC /}
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n zoning for the PCIG and the City with respectto planning and development decisions.

PCIG and the City are aware of substantial infrastructure which will be needed by the

. City to assume responsibility for the Annexation-Property and the parties have

described "special conditions" in paragraph 18 herein to meet the reasonable needs of

the City and its citizens.

The City and thePCIG wish to define the rights and responsibilities of the

parties with respect to the development of the land and funding for public ~ .

improvements in the PCIG Property, pursuant to the Pole Canyon Master Development

Plan, which Pole Canyon Master Development Plan is approved by the City.pursuant to

this Agreement.

o

o

NOW, THEREFORE, in consideration ofthe mutual covenants and promises of

the parties contain herein, the parties agree as follows:

1. Conditions to Obligations. The obligations of the PCIG and the City hereunder

are contingent upon and subject to the satisfaction of each of the following conditions.

1.1. Annexation. The Annexation Property shall have been annexed into

Eagle Mountain City in accordance with Utah's annexation statute (Utah Code

Ann. §§ 10-2-401 et seq.), and the City's annexation policy plan, as the same

shall be amended. The City acknowledges that the PCIG, together with other

persons not parties to this Agreement, have filed and the City has accepted two

(2) Petitions for Annexation with the City relating to the Annexation Property.

The City shall annex the Annexation Property in accordance with the laws of

the State ofUtah and the policy and review process created by the City for this

Annexation and Annexation Petitions.
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1.2. .Zoning. The PCIG Property and the Annexation Only Property, upon the.

City's grant ofannexation, shall be zoned in accordance with the Land Use

Elementof the Pole Canyon Master Development Plan, attached hereto as

Exhibit 2. In order to provide appropriate transitioning for the existing

residents of the White Hills Subdivision, all lots in Neighborhood Planning

Area 11 shall have a lot size of at least 10,000 square feet. In Neighborhood

Planning Areas 1 and 3; a street with lots on both sides of the street of at least

10,000 square feet in size shall abut the existing White Hills Subdivision.

2. Pole Canyon Investment Group Representative. The PCIG represents and

warrants that OWR has, by virtue of separate agreements entered into between OWR

and each member of the PCIG, authority from each member of the Pole Canyon

Investment Group to exercise full control and managementofthe entitlement and

planning ofthe PCIG Property, including without limitation the right to represent the

Pole Canyon Investment Group in connection with entitlements and other approvals

needed from the City for development of the Property. Without limiting the foregoing,

each member ofthe PCIG hereby acknowledges, confirms and ratifies its appointment

of OWR as such member's duly authorized agent to make plan, consult with, make

applications to, bind, and otherwise represent the interests of such PCIG member with

respect to the planning and entitlement of the PCIG Property, and the other rights,

obligations, and interests ofthe PCIG, all as further set forth in this Agreement.

Without liiniting the generality ofthe foregoing, each member ofthe PCIG further

acknowledges that in no case shall any member of the PCIG (except for OWR) have

any rights whatsoever to exercise any control or management over the entitlements or

development ofany property not owned by such member. Accordingly, the City and

the PCIG agree that the City shall work directly with, and is permitted by the members

ofthe PCIG to rely upon the decisions and representations made by OWR.
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3. Development of the Project. Subject to the terms and conditions ofthis

Agreement, including but not limited to Section 5.1 below, development ofthe Project

shall be in accordance with the City's Code in effect on the date a Development

Application is filed with the City

4. Planning Areas; Development of the PCIG Property in Compliancewith the

Pole Canyon Master Development Plan.

4.1. Planning Areas Generally. The parties hereto acknowledge that the Pole

.. Canyon Master Development Plan incorporates.the use ofgeographic sub

areas, referred to herein as "Planning Areas" (including Neighborhood

Planning Areas (also known as "Residential Areas"), Commercial Planning

Areas and Business Park Planning Areas (also known as "Industrial Areas")

for purposes relating to phasing,planning of infrastructure, financing,

standards of construction, and for other similar planning and development

related purposes. Notwithstanding anything herein to the contrary, the PCIG

and the City agree that the boundaries of the Planning Areas set forth in the

Pole Canyon Master Development Plan may be modified by the PCIG with

prior written approval of the City based upon changes to community layout

and infrastructure planning, market conditions, and for other similar reasons.

It is anticipated that, in addition to the Technical Guidelines, as each Planning

Area is planned and developed it will have its own "sub" technical guidelines

relating to more Planning Area-specific General Development Standards and

other development guidelines for such Planning Area, provided that such

Planning Area Technical Guidelines shall be consistent with and subject to the

Technical Guidelines. Modifications to Planning Area boundaries may

involve amendment of the Pole Canyon Master Development Plan and re

zoning of the lands to be included within new Planning Area boundaries if the

{00085717.DOC /}

7



l~ '.
,,~- ./

o

o

boundary change createsa.change.in use or increase in density ofthe land to

be included in the revised boundary.

4.2. Phasing. The City acknowledges that the PCIG, future assignees ofthe

PCIG, and/or Subdevelopers who have purchased Parcels within the PCIG

Property will develop the PCIG Property in phases. The Planning Areas will

serve as general phasing boundaries for phases of the Project, although no

sequential phasing is implied by the numbering set forth in the Pole Canyon

Master Development Plan. The parties acknowledge that the most efficient

and economic development of the Project depends on numerous factors, such

as market conditions and demand, infrastructure planning, competition, the

public interest and other similar factors. PCIG acknowledges that the

primary motivation for the annexation of the Annexation Property by the City

is the Commercial and Industrial development Plan for the Business Park

Area. The timing, sequencing, location and phasing of the Proj ect, including

but not limited to construction ofwater and storm drain systems, parks, and

other public infrastructure and city-wide improvements, shall be as

determined by the PCIG in its reasonable business judgment and discretion,

and consistent with the Infrastructure Plan and Local District Agreement

previously approved by the City Council. Furthermore, the parties

acknowledge and agree that the Public Infrastructure and Improvements are to

be installed in accordance with the initial phasing requirements for the

Project, as set forth in the Infrastructure Plan and the Local District

Agreement, and as may be required as development within phases proceeds.

In this regard, it is anticipated that the Infrastructure and Financing Plans may

be amended and/or updated by the PCIG and the City as phasing is modified

and planning occurs by the PCIG, and as a result, the PCIG and the City agree

to cooperate in good faith with respect to continued master planning and

implementation of such master planes) consistent with the public interest.
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4.2.1. Arterial Road Corridor. ThePCIG and the City aclmowledge

that, pursuant to traffic studies conducted by traffic engineers on the

.existing State Road 73, such State Road has additional capacity to

service a portion ofthe additional traffic caused from development of

. the Project, but that as development of the Project continues,

construction of an additional arterial road corridor (currently referred to

in the Pole Canyon Master Development Plan as "Pole Canyon

Boulevard"} will become necessary. To this end, the City and the PCIG

agree that Pole Canyon Boulevard (or such other alternate access

approved by the City) will be constructed when traffic volumes on State

Road 73 are increased as a result ofthe development ofthe Project by

either 655 vehicles per PM peak hour (for northbound traffic), or 718

. vehicles per PM peak hour (for southbound traffic), as determined by a

study performed by a licensed traffic engineer. As development

proceeds, the City may require additional traffic studies to assess the

traffic impact of any application for development approval. If the result

of a traffic study required by the City indicates that the traffic volumes

defined above may be exceeded by the relevant applications, if

approved, and Pole Canyon Boulevard (or other alternate access

approved by the City) has not been completed, the application may be

denied by the City or stayed pending the completion ofPole Canyon

Boulevard or an alternate access approved by the City.

4.3. Project Maximum Density. At Buildout of the Project, the PCIG shall

be entitled to have developed the Maximum Residential Units (including the

densities identified in the Land Use Element attached as Exhibit 2 on a

Neighborhood Planning Area basis), and to have developed the other Intended

Uses as specified in the Pole Canyon Master Development Plan, provided that

{00085717.DOC /}
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PCIG has complied with applicable provisions of the City's Code.

Notwithstanding anything to the contrary herein, any City ordinance,

amendment to the City'sCode, or other development standard enacted,

implemented, regulated and/or enforcedby the City on or after the date of this

Agreement which has the effect ofprohibiting and/or materially and

unreasonably restricting the PCIG's rights to develop the vested densities set

forth in the Land Use Element, including but not limited to any ordinance,

.amendment, or other development standard which increases or otherwise

modifies minimum lot size requirements, setbacks, frontage requirements, or

. other similar standards which relate to or have an effect on densities, shall be

inapplicable to thePCIG Property (or modified to the extent necessary to

permit the PCIG to develop the vested densities set forth in the Land Use

Element), unless the Council, on the record, finds that a compelling,

countervailing public interest would be jeopardized without applying such

ordinance, amendment or standard to the PCIG Property. Furthermore, no

future ordinance or amendment to the City's Code shall materially increase

the amount of exactions or dedications vested in the PCIG under this

Agreement and the Pole Canyon Master Development Plan, unless such

exactions are required to provide services to the PCIG Property. The City

makes no guarantee or warranty that the entitled Maximum Residential Units

can be achieved, and the parties acknowledge that as development progresses

certain market, infrastructure, and/or other similar constraints beyond the

control of the parties may be presented which could prevent the practical use

of all vested densities granted in the Pole Canyon Master Development Plan.

4.3.1. Density Transfer. Density may be transferred according to the

Density Allocation Exhibit attached hereto as Exhibit 4 upon

designation by the PCIG with review and approval ofthe City. The

density in aNeighborhood Planning Area may not exceed the percentage

{00085717.DOC /}
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designated in Exhibit 4. Density transfer approval shall take place with

the master development plan application by the PCIG and approval for

each Neighborhood Planning Area, or along with a subdivision or site

plan approval for the applicable Neighborhood Planning Area, subject to

City review and approval for land use capability and compatibility with

neighborhood land uses and development, provided that the aggregate

Density forthe PCIG Property shall not exceed the Maximum

Residential Units.

4.4. Uses and Densities. Intended Uses which are allowed within one or more

Planning Areas, as well as anticipated Densities for each Planning Area, are

~ vested as shown in the Pole Canyon Master Development Plan Land Use.

. Element and future City subdivision development standards shall respectthe

right ofPCIG to develop up to the vested density.

4.5. Accounting for Density for Parcels Developed by the PCIG. At the

recordation of a Final Plat or Commercial Site Plan allowing for residential

uses or other approved and recorded instrument for any Parcel(s) within a

Planning Area developed by the PCIG, then the member of the PCIG whose

property is directly affected shall provide the City a Development Report

showing any Density used with the Parcel(s) and the Density remaining with

the PCIG for such Planning Area and for the remaining Project.

4.6. Accounting for Density for Parcels Sold to Subdevelopers. Any Parcel

sold by the PCIG to a Subdeveloper shall include the transfer of a specified

portion ofthe Maximum Residential Units and, for any non-residential use,

shall specify the amount and type of any such other use sold with the Parcel.

At the recordation of a Final Plat or other document of conveyance for any

Parcel sold to a Subdeveloper, the PCIG shall provide the City a Sub-
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Development Report showing the ownership of the Parcel(s) sold, the portion

of the Maximum Residential Units and/or other type ofuse transferred with

the Parcelts), the amount ofthe Maximum Residential Units remaining with·

the PCIG and any material effects of the sale on the Pole Canyon Master

Development Plan.

4.6.1. Return of Unused Density. If any portion of the Maximum

Residential Units transferred to a Subdeveloper are unused by the

Subdeveloper at the time the Parcels transferred with such Density

receives approval for a Development Application for the final portion

ofsuch transferred Parcels, the unused portion ofthe transferred

Maximum Residential Units shall automatically revert back to the

PCIG and the PCIGshall file with the City a Development Report, but

shall not be used to exceed the maximum allowable density approved

in this Agreement.

Zoning and Vested Rights.

5.1. Vested Rights Granted by Approval ofthis Agreement. To the maximum

extent permissible under the laws ofUtah and the United States and at equity,

the City and the PCIG intend that this Agreement grants the PCIG all rights to

develop the Project in fulfillment of this Agreement without modification or

interference by the City except as specifically provided herein. The Parties

intend that the rights granted to the PCIG under this Agreement are contractual

and also those rights that exist under statute, common law and at equity. The

parties specifically intend that this Agreement grants to the PCIG "vested

rights" as to, among other things, the density approved and land uses, as that

term is construed in Utah's common law and pursuant to Utah Code Ann. §10-
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9a-509 (2008) with respect to the matters set forth in this Agreement, i.e. the

Project Densities and Intended Uses; except as specifically provided herein.

5.2. .Term ofAgreement. The term of this Agreement shall be until

December 31,2019. If as ofthat date the PCIG has not been declared to be in

default as provided in Section 23, or if any such declared default is not being

cured as provided therein, then this Agreement shall be automatically extended

until December 31, 2029. If as ofDecember 31, 2029, the PCIG has not been

declared to be in default as provided in Section 23, or if any such declared

default is not being cured as provided therein, then this Agreement shall be

further automatically extended until December 31,2039.

Approval Processes for Development Applications.

6.1. Processing Under City's Code. Approval processes for

Development Applications shall be as provided in this Agreement, the Pole

Canyon Master Development Plan, and the City's Code,. Each Neighborhood

Planning Area shall be required to submit and obtain approval of a master

development plan for the relevant area before development approval in the

Neighborhood Planning Area is granted in any form by the City. Development

Applications shall be approved by the City if they comply with the Existing

Applicable Building Codes and the City's Code in effect on the date the

Application for development approval is filed with the City. Nothing in this

Section 6 shall be construed to require the PCIG or any Subdeveloper to obtain

further City zoning approval with respect to a Parcel's Intended Use or Density

as set forth in Exhibit 2, or rights granted to the PCIG herein, provided that

such Development Applications comply with the terms set forth in this

Agreement and the Pole Canyon Master Development Plan, the applicable

(J {00085717.DOC /}
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neighborhood master development plan and the City's Code in effect on the

date of the Application for development approval.

6.2. City's Cooperation in Processing Development Applications. The City

and each Development Applicant, including PCIG shall cooperate reasonably in

promptly and fairly processing Development Applications.

6.3.. [Intentionally Omitted.]

6.4.. Independent Technical Analyses for Development Applications. If the

City needs technical expertise beyond the City's internal resources to determine

impacts of a Development Application such as for structures, bridges, water

tanks, "threatened and endangered species" and other similar matters which are

not required by the City's Code to be certified by such experts as part of a

Development Application, the City may engage such experts as City

Consultants with the actual and reasonable costs being the responsibility of

Applicant. If the City needs any other technical expertise other than as specified

above, under extraordinary circumstances specified in writing by the City, the

City may engage such experts as City Consultants with the actual and

reasonable costs being the responsibility ofApplicant.

6.5. City Denial of a Development Application. If the City denies a

Development Application, the City shall specify in writing in reasonable detail

the reasons the City believes that the Development Application is not consistent

with this Agreement and/or the City's Code.

6.6. Meet and Confer regarding Development Application Denials. The City

and Applicant may meet within a reasonable time after denial of a Development

{00085717.DOC I}
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Application to review the issues specified in the denial of a Development

. Application.

6.7. City Denials ofDevelopment Applications Based on Denials from Non

City Agencies. If the City's denial of a Development Application is based on

the denial ofthe Development Application by a Non-City Agency, the PCIG

may appeal any such denial through the appropriate procedures for such a

decision.

7. [Intentionally Omitted.]

8. Open Space and Trails Requirements. In the Development Application for each

separate Parcel, the Applicant shall designate the land required for Open Space and/or .

Trails as provided in the Pole Canyon Master Development Plan and the City's Code

(to the extent not inconsistent with the Open Space and/or Trails Exhibit attached

hereto as Exhibit 8) and the Applicant shall be required as a condition of approval to

dedicate and construct required trail segments.

8.1. Regional Parks. City and the PCIG anticipate that Regional Parks will

need to be constructed on portions of the PCIG Property according to the Parks

and Open Space Master Plan. The PCIG shall cooperate with the City in the

siting, planning, design and financing of the Regional Parks, and such Regional

Parks shall be proposed by the City for identification in the City's capital

facilities plan. The PCIG and the City shall provide for the acquisition of such

property, whether through dedication of the necessary property to the City in

exchange for credits against Impact Fees or reimbursement for excess capacity

required by the City, and/or through other methods.
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8.1.1. Lagoon Property. The PCIG shall construct a specialized

.Recreation Area (which the parties acknowledge may be treated by the

City as a regional park, and incorporated as part of the City's capital

facilities plan) on property currently consisting of a lagoon(s) or another

site proposed by PCIG and approved by the City, which lagoon property

shall be sold to OWR by the City for apurchase price equal to $218,000

less all of the cash received by the City from WHSSD pursuant to the

WHSSD Agreement, provided thatin no event shall the purchase price

paid by OWR for the lagoon property exceed $130,000. The purchase

price shall be payable in a single lump sum at closing. Closing shall

occur within thirty (30) days after notice from the City to the Buyer that

the sale shall be closed: The City shall convey the property "as is",

without warranty, by quit claim deed subject to all encumbrances of

everykind ofrecord or which are observable on the property as of the

date that the City obtains title to such property from the WHSSD, but

excluding any encumbrance ofrecord or observed on the property by or

as a result of actions (or inactions) of the City prior to transfer to OWR.

OWR and the PCIG have inspected the property and are fully informed

about the use of the property by the WHSSD. Certain changes to the

property may be required to facilitate the termination of the use of the

property as a sewer lagoon. OWR may elect to purchase title insurance

at OWR's expense. Failure ofOWR to close the purchase of the

property shall be considered a default in the terms of this Agreement by

the PCIG. Notwithstanding the foregoing, the PcrG may propose a

change of location of such Area, provided that the size of the facility is

equal to or greater than the size of the current proposed use to be located

on the lagoon property and that the lagoon is fully decommissioned at

the expense of PCLD prior to the date ofpublic use.
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82. Rodeo Grounds. The PCIG shall cause to be subdivided and dedicated to

the City as a specialized Recreation Area (which the parties acknowledge may

be treated by the City as a regional park, and incorporated as part of the City's.

capital facilities plan as further set forth below) a Parcel of approximately

twenty (20) acres within the PCIG Property, for the purpose of a public rodeo

grounds; provided, however, that the PCIG will develop the rodeo grounds .as

an amenity by the earlier of (a) the date on which the aggregate market value of

the PCIG Property (as determined by the Utah County Assessor's office) is

equal to or greater than $250 million, or (b) June 1,2015, unless such deadline

. is extended at the request ofthePCIG (at the discretion of the Council), .

considering whether an adequate demand exists within the City for such rodeo .

grounds at the time of the request. The rodeo grounds to be constructed shall

.include: a gravel parking area, one (1) rodeo-equipped riding arena, holding

pens, bleachers for five hundred (500) spectators, one (1) separate riding ring or

warm-up pen, lighting for the riding areas and security lighting for the parking

. area, restrooms (4 stalls for men and 6 stalls for women), and concession areas.

This area will also be capable ofhosting a high school rodeo and will include

the following: lighted secondary "warm-up" arena with bleacher seating for at

least two hundred (200) people, restroom facilities, concession area(s), parking,

and other amenities as may be necessary to host a high school rodeo at a

minimum standard. The currently anticipated location of such rodeo grounds is

identified in the Pole Canyon Master Development Plan. The improvements

provided with respect to the rodeo grounds may be publicly fmanced through

the Pole Canyon Local District. The City agrees to consider incorporating the

proposed rodeo grounds into the City's Capital Facilities Plan for cost

reimbursement or impact fee credit, with respect to the costs associated with

such rodeo grounds, if considered and approved in the City Impact Fee process.

The rodeo grounds dedicated to the City shall be consistent with the design and

construction quality of rodeo grounds and facilities of similar sizes located

{00085717.DOC /}
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within the State ofUtah. The City shall be required to maintain such rodeo

grounds following dedication, and shall also be required to pay for any costs

associated with "up-sizing" the rodeo grounds or facilities beyond that which is

described in this Section. .

8.3. Interim Equestrian Facility. The PCIG'agrees to provide for the City's

use and enjoyment on or before May 1,2010, the equipment and temporary

facilities for an interim equestrian facility (for use prior to the completion of

pernianent rodeo grounds as provided in Section 8.2 above) to be located at the

existing Pony Express Park (which location shall be provided by the City at no

cost to the PCIG). Such interim facilities shall include the riding arena and

bleacher seating that will later be moved and used as the "warm-up" arena at the

permanent rodeo grounds. This arena will be sufficient in size, construction and

equipment, to host barrel racing, roping, and other equestrian and horse-related

events, excluding bull riding, bronc riding, and other "rough stock" events, with

movable bleacher seating for two hundred (200) spectators (with additional

temporary seating for three hundred (300) additional spectators provided for the

Pony Express Sesquicentennial event). The City agrees to provide reasonable

and adequate liability insurance relating to the public use of the interim

equestrian facility, and to obtain customary liability releases signed by rodeo

participants, in favor ofthe City and the peIG. The City agrees to release,

indemnify and hold the PCIG harmless from and against all claims, including

but not limited to personal or bodily injury, damage to property, or otherwise,

arising from or relating to the public's use of the interim equestrian facility,

except to the extent caused by the negligence of the PCIG."

8.4. Creation of Open Space and/or Trails. Open Space and/or Trails shall

generally be created and/or dedicated by means of a Subdivision or a

Commercial Site Plan to which the Open Space and/or Trails are either internal
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18



()
-,

o

o

or contiguous; The City acknowledges thatit.may not be in the interest of either

the City, the PCIG, assignees of the PCIG or Subdevelopers to always dedicate

Open Space and/or Trails on such a contiguous basis which may result in

constructing and/or designating incremental, small, unusable parcels of land.

Therefore, each Development Application approval shall provide for the

designationand/or construction of Open Space and/or continuous Trails in such

amounts as are determined to be appropriate by the City considering:

8.4.1. The amounts and types of Open Space and/or Trails proposed in

the Application and provided on the portions of the Project previously

developed;

8.4.2. The amounts and types of Open Space and/or Trails proposed in

the Application and remaining to be designated and/or constructed

pursuant to the Pole Canyon Master Development Plan; and

8.4.3. If the development Application is for development of a

commercial or industrial parcel, the amount and nature of the land and

the types ofland uses proposed by the Development Application.

8.5. Public Access to Open Space and/or Trails. Unless otherwise provided in

the approval of a Development Application (such as for an amenity in the

control of a Homeowners Association for the exclusive benefit ofthe members

of the Homeowners Association, or with respect to private property subject to a

deed restriction or other restrictive covenant as approved by the City), the

public shall have access to all Open Space and/or Trails whether the same are

dedicated to the City or to some other entity. Notwithstanding anything to the

contrary herein, the PCIG and the City anticipate that the PCIG shall phase out

{00085717.DOC /}
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the existing "ATV" trail system located on the PCIG Property as the master trail

system is completed.

. 8.6. Accounting for Open Space for Parcels Developed by the PCIG. The

OpenSpace requirements for-the Project are as set forth in the Pole Canyon

Master Development Plan, and such requirements must be met by compliance .

with the City Open Space and/or Trails standards as set forth in the City's Code

to the extent not inconsistent with the Open Space and/or Trails Exhibit attached

hereto as Exhibit 8. In this regard, the City Standards require 178 total acres of

· Open Space, including 27 total acres ofregional Parks, 71 acres of Community

Parks and 62 acres ofNeighborhood Parks. The Open Space Standards require

approximately 17.7 acres ofpocket parts and off-street trails as proposed by

PCIG or its successors in interest during the planning process in compliance

with the City Master Parks and Open Space Plan. The general location of Open

Space and Parks is designated on Exhibit 8 for Regional and Community Parks.

Regional and Community Parks must be dedicated and improved as required by

City Standards and phases based on the development of adjoining plats. At the

recordation of a Final Plat or Site Plan allowing for residential uses or other

approved and recorded instrument for any Parcel(s) within a Planning Area

developed by the PCIG, the PCIG shall provide the City an Open Space Report

showing any Open Space planned for development with the Parcel(s) and the

Open Space requirement remaining with the PCIG for such Planning Area and

for the remaining Project. The Open Space requirement for the Project may be

met by either the "master" Open Space and/or Trails, or the Open Space and/or

Trails found exclusively in individual Planning Areas, Parcels and/or

Subdivisions. The City will not record any plat if the required Open Space

and/or Trails relating to the applicable property have not been dedicated to the

City at, or prior to the recordation of, each proposed plat or Commercial Site

Plan.
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8.7. Accounting for Open Space for Parcels Sold to Subdevelopers. Any

Parcel sold by the PCIG to a Subdeveloper shall include the transfer and

.delegation to such Subdeveloper of a specified portion of the City's Open Space

.requirement found in the City's Code. At the recordation ofa Final Plat or

other document of conveyance for any Parcel sold to a Subdeveloper, the PCIG

shall provide the City a "sub" Open Space Report showing the amount of Open

Space planned for the particular Parcel(s), and the amount ofthe Open Space

requirement under the City standards transferred and delegated with the

Parcel(s).

o

o

8.7.L Credit for Additional Open Space. If any portion of the PCIG

Property purchased by a Subdeveloperis designed and constructed such

that there is a greater amount of Open Space in such portion ofthe PCIG

Property than what is required under this Agreement and the Technical

Guidelines for the Planning Area, then the excess Open Space planned and

constructed by such Subdeveloper shall automatically be credited towards

the Open Space requirement for the Planning Area. In such event, the

PCIG shall file with the City an Open Space Report to notify the City of

such credit.

8.8. Notice to City. Upon the initial filing of any Development Application in

which Open Space, Local Parks and/or Trails are located, the PCIG and/or

Subdeveloper shall provide separate written notice to the City of its intent to

dedicate the proposed parcels of Open Space and/or Trails as a part of the final

recorded instrument approving the Development Application. Notice shall be

provided to the Mayor, Planning Director and City Engineer and shall include a

current title report and statement of all ad valorem taxes due. Within sixty (60)

days of receipt of the Notice, the City shall make an initial determination
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whether the City intends to accept dedication of the Open Space and/or Trails or

will accept the proposed designation on conditions specified in the

determination. If the City does not intend to accept dedication of the Open

Space and/or Trails the City shall notify Applicant of its decision. The City's

notification thatit does not intend to accept dedication of the Open Space and/or

Trails shall constitute a waiver of its right to receive an outright conveyance of .

.fee title to that parcel. If the City does not exercise this option, such Open Space

and/or Trails shall be offered to Utah County, a conservation organization, a

Homeowners Association or another similar designated entity reasonably

acceptable to the City.

8.9 Dedication of Open Space and/or Trails. Dedication of the Open Space

and/or Trails to the City shall be by plat recordation or by dedication by deed

acceptable to legal counsel for the City from the PCIG or a Subdeveloper which

shall be without any financial encumbrance or other encumbrance including

easements) or property taxes, or which interfere with the use ofthe property for

Open Space and/or Trails in the judgment of the City. ATV trails and equestrian

trails are depicted on Exhibit 4 and are included within the Open Space and/or

Trails required to be dedicated to the City.

8.10 .Maintenance of Open Space and/or Trails. Upon acceptance by the City

ofthe proffered Open Space and/or Trails and after formal possession, the City

shall be responsible for maintaining the Open Space and/or Trails after final

inspection, acceptance of the improvements to the Open Space and/or Trails, if

any, and expiration of the applicable warranty term. Ifthe Open Space and/or

Trails are dedicated to an entity other than the City then the dedication shall

provide for maintaining the Open Space and/or Trails in a manner to be

reasonably acceptable to the City.
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8.11 Tax Benefits. The City acknowledges that the PCIG intends to seek and

qualify for certain tax benefits by reason of conveying, dedicating, gifting,

granting or transferring Open Space and/or Trails to the City or to a charitable

organization. The PCIG shall have the sole responsibility to claim and qualify

for any tax benefits sought by the PCIG by reason of the foregoing. The City

shall reasonably cooperate with the PCIG to the extent reasonable under law to .

allow the PCIG to take advantage of any such tax benefits.

9. Infrastructure and Improvements.

9.1. Design and Construction ofPublic Infrastructure and Improvements. The

City and the PCIG acknowledge that significant On-Site Infrastructure, Off-Site

'Infrastructure, Backbone Infrastructure and other System Improvements, and

other related improvements (collectively "Public Infrastructure and

Improvements") are required in connection with the development of the PCIG

Property, including without limitation: (a) main and ancillary roadways, (b)

traffic signals, (c) sewer, water and storm drainage systems, treatment plants,

and other facilities, (d) utility (including power, gas, telephone, and fiber optics)

systems, facilities, and plants, (e) public buildings, centers, pavilions, and other

facilities, and (f) Open Space and/or Trails. The nature and type ofPublic

Infrastructure and Improvements are more particularly set forth in the Pole

Canyon Infrastructure Plan as revised in subsequent planning and reporting

documents. The City and the PCIG shall cooperate in good faith to design,

construct and/or acquire the Public Infrastructure and Improvements. The City

shall consider all complete Development Applications and issue all permits

reasonably necessary for the construction of the required Public Infrastructure

and Improvements, provided that such issuance is consistent with the City

standards as provided in the City's Code.
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9.2. No Additional Off-Site Infrastructure Requirements. The City shall not,

directly or indirectly, charge the PCIG, its affiliates or successors,

Subdevelopers or the PCIG Property any development fees, Impact Fees, sewer

capacity or hookup fees, or any similar fees, charges, assessments or exactions

for Off-Site Infrastructure for the development of the Project except as may be

otherwise allowed by law.

9.3. Pole Canyon Local District. The City acknowledges that the PCIG has

.. previously facilitated the creation of a local district relating to the PCIG

Property through Utah County (the "Pole Canyon Local District"). The

Certificate of Creation establishing the Pole Canyon Local District pursuant to

Utah Code Ann. § 17B-1-215 was executed by the lieutenant governor on June

23,2009.. The Pole Canyon Local District, as currently established, is

comprised of the entire PCIG Property (which property excludes the White

Hills Subdivision, the White Hills Country Estates, the Wilson Commercial

Property and any property within the Master Planned Area not currently owned

by OWR and GSFJV, LLC), as more fully depicted in the Local District Maps

attached to and incorporated as Exhibit 9 ofthe Pole Canyon Master

Development Plan. The Pole Canyon Local District is governed by

representatives ofPCIG and has been created for the purpose of financing and

construction ofup to four (4) services for each Local District permitted under

Section 17B-1-202 of the Local District Act, including transportation (such as

public transit and providing streets and roads, curb, gutter, and sidewalk), public

recreation, sewer, water and storm drainage systems, and electric utilities

systems. The parties hereto acknowledge that the Pole Canyon Local District

acting only with the prior written approval of the City, will finance, construct,

dedicate, and convey to the City (a) certain sewer lines and facilities, pursuant

to and within the timing provided in the Agreement between the WHSSD and

the City dated December __,2009, a copy of which is attached hereto and
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incorporated herein as part ofExhibit 10 (the "WHSSD Agreement"), and (b)

-certain other Public Infrastructure and Improvements, pursuant to an Agreement

between the Pole Canyon Local District and the City dated December __-,

2009, a copy of which is attached hereto and incorporated herein as part of

Exhibit 11 (the "Local District Agreement"). As more fully set forth in the

WHSSDAgreement and the Local District Agreement, it is contemplated that

all of the Public Infrastructure and Improvements financed and constructed by

the Pole Canyon Local District shall be approved and inspected by the City and

dedicated to the City, free and clear of all liens and encumbrances, and that the-

- -PCIG shall be granted Impact Fee credits and reimbursements, if and when

applicable, in consideration of its obligations to the Pole Canyon Local District.

The Pole Canyon Local District financing does not modify or remove the

obligation ofPCIG or its successors in interest to complete all of the required

public infrastructure required for development approval, subjectto the issuance

to the PCIG (or to its successors in interest) of impact fee credits and/or

- reimbursements for System Improvements if applicable. Therefore, regardless

of whether or not the City decides to engage in financing of any kind or the use

of tax increment payments as incentives to development, the parties understand

and agree that the primary obligation for construction and financing of all

infrastructure in the Project is the responsibility ofPCIG and PCIG, or its

successors in interest, is required as a condition of annexation, zoning and

development approval to complete all public improvements and infrastructure

without financial contribution from the City.

9.4. Special Assessment Area. As more fully set forth in the Local District

Agreement, it is contemplated that Special Assessment Areas ("SAAs") will

be considered by the City pursuant to the SAA Act, in the sole discretion of the

Council for the purpose ofproviding financing for the construction and/or

acquisition of certain of the Public Infrastructure and Improvements, as more
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particularly set forth in the Local District Agreement and in the exclusive

discretion of the City. It is anticipated that such SAAs may be established by

.. the City and/or the Pole Canyon Local District for all purposes allowed by law,

as more particularly set forth below and in the Local District Agreement.

. 9.4.1.. Establishment by City of SAAs for Certain Improvements. The

City shall work in good faith and in accordance with the Local District

Agreement and in the sole discretion of the Council to establish when

feasible and financially appropriate, one or more SAAs for (a)

construction ofutilities which are not included within the scope of the

Pole Canyon Local District (including but not limited to natural gas,

power), and (b) Public Infrastructure and hnprovements which provide

benefit to other parties in addition to the PCIG, and to other property

besides the PCIG Property (and in such event, the area subject to the

SAA should include all such benefited properties). Without limiting the

generality of the foregoing, and as more particularly set forth in the

Local District Agreement, the City may consider, in the sole discretion

of the Council the establishment of an SAA to finance some or all of the

following public improvements which may be required as a condition of

Annexation in the initial phase of the development of the Project: (i)

repairs/upgrading to the "White Hills Deficiencies" as outlined in the

White Hills Infrastructure Report prepared by Horrocks Engineering, not

to exceed $350,000, and (ii) improvements required in connection with

the WHWC water system being transferred to the City pursuant to the

WHWC Transition Agreement (the "WHWC System Repairs"); as more

fully set forth in the Pole Canyon Master Development Plan. The PCIG

agrees to consent to the establishment of an SAA pursuant to this

Section, and to execute an Acknowledgment Consent and Waiver and

waive its protest rights and rights to a hearing with respect to the
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establishment of an SAA, provided that the purpose of the SAA shall be

. consistent with the terms described in this Section. With respect to the

WHWC System Repairs, the parties acknowledge that the PCIG will

advance funds to make certain WHWC System Repairs, as more fully

set forth in the Local District Agreement, and that the remaining

WHWC System Repairs will be financed from proceeds ofthe sale of

the SAAbond issued pursuant to this Section, all as more particularly

set forth in the Local District Agreement and the WHWC Transition

Agreement.

9.4.2. Fire Station. The parties acknowledge that the City may propose

when financially feasible and when a sufficient demand is present the

construction of a fire station on the PCIG Property. The City may

consider financing the costs associated with the construction ofthefire

station, pursuant to the issuance of SAA bonds or otherwise. The site of

the proposed fire station is depicted on Exhibit 2. At the request of the

City, PCIG shall survey the fire station property and shall convey the

real property identified in the survey to the City. The fire station

propertyshall be conveyed by the PCIG to the City without cost to the

City.

9.4.3. White Hills Park. The PCIG agree that Phase One ofthe White

Hills Park (as more particularly described and identified in Exhibit 13.8)

shall be completed on or before the one (1) year anniversary of the date

ofthis Agreement. The parties acknowledge that it is currently

contemplated that Phase One of the White Hills Park improvements will

be financed by the Pole Canyon Local District. Upon completion, the

White Hills Park property (including completed phases thereof) shall be

conveyed by the PCIG to the City without cost to the City.
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95,CommunityDevelopment Area / Economic Development Area. The City

acknowledges that the Pole Canyon Master Development Plan includes the

planning of the construction of a substantial business park, which business

.. ' park is anticipated to increase sales ofproperty, economic activity, job

growth, and tax revenues over the long term for the benefit of the City and

PCIG. Among other reasons, and in an effort to induce and attract businesses

to locate within the business park of the Master Planned Area, the City will

consider upon the PCIG's request, the inclusion of the Business Park in the

Redevelopment Area and Plan for the City including establishment of an

Economic Development Area ("EDA") and/or a Community Development

Area ("CDA"), pursuant to Title 17C ofthe Utah Code, which area(s) will

include all or a portion of the PCIG Property intended for commercial,

industrial, and/or commercial agricultural related services. The City agrees to

consider assisting the PCIG in facilitating, negotiating, and obtaining

necessary consents to the budget and terms of such EDA and/or CDA formed

in connection with the PCIG Property, with tax entity committee(s) and/or

other taxing entities, as applicable, which would be impacted by such tax.

increment financing.

9.6. Capital Facilities Plan and Impact Fees.

9.6.1. Preparation and Adoption of Capital Facilities Plan and Impact

Fee. The City hereby agrees upon execution ofthis Agreement, to

promptly initiate and schedule amendments to the City's current capital

facilities plan with respect to the Public Infrastructure and

Improvements to be financed with the assistance ofthe City. The City

and the PCIG acknowledge that significant studies have previously been
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performed by AQUA Engineering and other engineering consultants

retained by the PCIG with respect to the consideration of certain

Backbone Infrastructure and other System Improvements, and such

studies have been useful in the City's preparation of amendments of the

City's Capital Facilities Plan (but such studies will not be adopted as

amendments to the City Capital Facilities Plan). Upon completion and

approval by the City of an amended capital facilities plan, the City

further agrees to consider' an Impact Fee ordinance with respect to the

facilities described in the Capital Facilities Plan and written analysis,

including lawfully required credits against impact fees and

. reimbursement agreements benefitting PCIG, if applicable.

9.7. Construction Prior to Completion ofInfrastructure. Anything in the

City's Code notwithstanding, but subject to the requirements for fire protection,

the PCIG may apply for and obtain Building Permits and/or temporary

Certificates of Occupancy for uninhabited model homes, homes shows, sales

offices, construction offices' or similar uses prior to the installation of all Public

Infrastructure and Improvements required to be eventually completed so long as

PCIG is not in default of its obligations under this Agreement and such

installation is secured consistent with the City's Code and the provisions of this

Agreement.

9.7.1. No permanent Certificate of Occupancy shall be issued by the

City, except in compliance with the City's Code.

10. Cable TV/Fiber Optic Service. Upon application to the City and approval of a

Franchise Agreement for such facilities, the PCIG may install or cause to be installed

underground all conduits and cable service/fiber optic lines within the Project at no

expense to the City. The PCIG may contract with any cable TV/fiber optic provider of
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its own choice and grant an exclusive access and/or.easement to such provider to

furnish cable TV/fiber optic services for those dwelling units or other uses on the

Project, solong as the property is private and not dedicated to the public. The City may .

. charge and collect all taxes and/or fees with respect to such cable service and fiber

optic lines as allowed by contract with the PCIG or its successor in interest.

11. Enforcement of Technical Guidelines and CC&R's. The Design Review

Committee, with respect to the Technical Guidelines and the Master CC&R's, and the

Homeowners Association(s), with respect to the "sub" CC&R's, will be responsible for

the implementation, enforcement, and amendment of such Technical Guidelines, and/or ..

CC&R's, as applicable..The City shall not be responsible for the enforcement of

private agreements or CC&R's.

12. Payment ofFees.

12.1. General Requirement of Payment ofFees. The PCIG and/or a

Subdeveloper shall pay to the City all fees in amounts and at times specified in

the City's Code.

12.2. Infrastructure Built by the PCIG. Upon application to and approval ofthe

City, the PCIG or Subdevelopers may, from time-to-time, install and construct

portions of the infrastructure specified in the Pole Canyon Infrastructure Plan

which are System Improvements. The City shall comply with Utah Impact Fee

law.

12.3. Reimbursement for "Upsizing". The City shall not require the PCIG to

"upsize" any public improvements (i.e., to construct the improvements to a size

larger than required to service the Project) unless financial arrangements

reasonably acceptable to the PCIG are made to compensate the PCIG for the pro
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rata costs of such upsizing. Compensation to the PCIG for any "up sizing" ofthe

public improvements shall be agreed to by the PCIG and the City as a part of

the Pole Canyon Financing Plan.

13, Permits; Security for Improvements.

13~1. Building Permits. No Building Permit shall be issued by the Cityfor

construction in the PCIG property, unless PCIG or its successor has

substantially completed. the required infrastructure to comply with City

requirements for phasing of infrastructure and completion of off-site .

improvements required by the relevant project or proposed construction.

Except as set forth in any provision of the City's Code, no buildings,

improvements, or other structures shall be constructed within the Project

without the PCIG and/or a Subdeveloper first obtaining an appropriate Building

Permit(s), and/or grading and excavation permits, as applicable. The PCIG

and/or a Subdeveloper may apply for and obtain a grading permit following

approval of a Commercial Site Plan or a Subdivision Site Plan ifthe PCIG

and/or a Subdeveloper has submitted and received approval of a site grading

plan from the City Engineer and all required fees are paid.

13.2. City and Other Governmental Agency Permits. Before commencement

of construction or development of any buildings, structures or other work or

improvements upon any portion of the Project, the PCIG or a Subdeveloper

shall, at its expense, secure, or cause to be secured, any and all permits which

may be required by the City or any other govenunental entity having

jurisdiction over the work. The City shall reasonably cooperate with the PCIG

or a Subdeveloper in seeking to secure such permits from other governmental

entities.
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13.3. Security for Public Improvements. The completion of all improvements

shall be subject to collateral requirements established by the City using forms

for cash escrow or surety approved by the City Attorney. Any such security

shall be, at the PCIG's request, partially released pro rata as work proceeds, to a

maximum of ninety percent (90%). Upon Substantial Completion of the On-Site :

or Off-Site Infrastructure, as certified by the PCIG's engineers, the remainder of

such security, except ten percent (10%) as security for a one (1) year warranty

against defects in materials and workmanship, shall be released. At the end of

the one (1) year warranty, unless the PCIG has been notified by the City of any

. .repairs required under the warranty, the remaining security shall be released to

the PCIG upon the City's determination thatthereare no further warranty

repairs required. Unless otherwise required in a subsequent Development

.Agreement.no security shall be required for any improvements that are not

designated to be dedicated to the City, nor for any improvements that are

constructed by a public or quasi-public entity, including but not limited to the

. Pole Canyon Local District.

13.4. Separate Security for Landscaping. Security for the completion of those

items oflandscaping that are weather dependent shall be provided as required

by the City's Code.

14. Dedication of Public Improvements. The PCIG agrees that all ofthe infrastructure

and improvements dedicated to the City pursuant hereto shall be constructed to the

City's standard specifications unless otherwise agreed in this Agreement or otherwise,

and shall be subject to City requirements for the payment ofproperty taxes, inspections

and approval before acceptance by the City. The City agrees to accept such dedication

after payment of all taxes and fees and inspection and correction of any deficiency or

failure to meet City standards.
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15. City's Obligations. Subject to the PCIG's performance of its obligations hereunder,

and consistent with the terms and conditions provided herein, the City agrees that it

shall provide the PCIG Property with standard municipal services in compliance with

state laws and City Ordinance to the level of service feasible under City staffing and

budgeting constraints, which level of services the City provides from time-to-time to

other residents and properties within the City including but not limited to, garbage,

snow removal, police, fire protection and other emergency services. Such services

shall be provided to the PCIG Property on a reasonable basis, at reasonable levels, and

on reasonable terms, conditions and rates, as appropriate under the circumstances,

given the location ofthe property and prior, pre-existing conditions of the PCIG

Property and subject to the conditions set forth above.

16. Water.

16.1. Generally. The parties acknowledge that the methodology for acquiring,

utilizing, and otherwise managing the water issues relating to the Proj ect has

been studied at length, and is more fully summarized and set forth in the Pole

Canyon Infrastructure Plan. The PCIG and the City also desire to cooperate in

implementing techniques and methodology (for example, through

implementation ofrestrictive covenants limiting residential water use) which

emphasize the natural environment of the area and which encourage and

promote the efficient use, maintenance and management of water resources;

including without limitation through water-efficient landscaping and

streetscaping, water-use reduction and/or reuse, and/or other innovative

methods which are intended to manage water use in reasonable, cost-effective

ways. In light ofthe foregoing, the PCIG and City agree that the PCIG Property

shall be developed in accordance with and subject to the water right

requirements which are incorporated in the City standards for dedication or

contract fees in effect at the date of a Development Application.
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16.2. Transfer ofWater Rights, Water Sources, Water Storage, and Water

Distribution Systems. The parties further acknowledge that the PCIG is.

currently negotiating with the City, WHWC, WHSSD, and the Pole Canyon

Local District to secure sufficient water (and water systems) for the

development of the PCIGProperty. It is presently contemplated that (a) the

'. City will request water for the Project from CUWCD through the CWP project

when the City and PCIG conclude an agreement for such water, and (b) the

WHWC will transfer its water rights to the City in exchange for water right

banking credits in favor of OWR for the water rights approved as directed by .

the City and/or reimbursements in favor of OWR for the excess capacity in the

.water sources, water storage and water distribution systems benefiting the PCIG

Property, with such transfer occurring pursuant to that certain White Hills Water

Company Transition and Acquisition Agreement dated December ,2009,

a copy of which is attached hereto as part ofExhibit 12 (the "WHWC Transition

Agreement"). The City understands that any such transfer of water rights, water

sources, water storage and water distribution systems may occur incrementally

and in phases, and that the City may enter into a separate agreement to operate

any water systems not previously transferred to the City. Any Impact Fees or

related fees collected by WHWC and/or WHSSD, and not previously used for

appropriate improvements or operations, will also be transferred to the City

upon transfer of the system improvements, or portions thereof, to the City, to

the extent that such Impact Fees or other fees relate to the portiones) of the

system improvements being transferred.

16.3. Additional Water Tank Property. If reasonably necessary for the

planning and development of the Master Planned Area, the City agrees to

consider initiating the acquisition ofpermits or property rights necessary to

permit the installation of additional water tanks and distribution lines west of

{00085717.DOC /}

34



(j

o

o

the PCIG Property, which property is presently owned by the U.S. Bureau of

Land Management, pursuant to the filing of a request for public purpose.

17. Rocky Mountain Power. Rocky Mountain Power currently provides electrical

service to the Annexation Property. The City cannot furnish electrical utility services.

to consumers in the Annexed Property without receiving consent from Rocky Mountain

Power to do so and without reimbursing Rocky Mountain Power for the value of the

facilities owned by Rocky Mountain Power which the City must acquire in the

Annexation Property. Rocky Mountain Power is preparing an inventory of the facilities

in the Annexation Property and the relative value of the facilities to determine a cost

that must be paid by the City to reimburse Rocky Mountain Power for the facilities.

PCIG will have access to the inventory prepared by Rocky Mountain Power and may

comment to the City and Rocky Mountain Power with respect to the values and

resulting costs based on the inventory. The City anticipates that it will be necessary to

negotiate an agreement with Rocky Mountain Power for a phased purchase of the

existing electric utility facilities owned by Rocky Mountain Power before the City may

begin providing electric utility services to consumers within the Annexation Property.

The City agrees that it shall bear the costs paid to Rocky Mountain Power to acquire the

electric utility facilities in the amounts and at the times required in the Purchase

Agreement between ROcky Mountain Power and the City; provided, however, that the

City shall have the right to recover such costs in full and as paid by the City from PCIG

and related property owners deriving a benefit from the purchase of such facilities by

the City. The City agrees to consult with the PCIG prior to making any payment to

Rocky Mountain Power for the existing electric utility facilities, and to cooperate with

the PCIG in making any challenge (whether through formal legal action or otherwise)

to the amounts demanded by Rocky Mountain Power for such facilities.

18. Additional Easements. The PCIG shall exercise reasonable efforts to secure any

necessary utility and similar easements or similar property rights (including without
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limitation easements for water, sewer, power, gas, telephone, etc.) from neighboring

property owners in connection with the planning and development ofthe PCIG

Property. To the extent that the PCIG's efforts to secure necessary easements are

unsuccessful due to issues beyond the reasonable control of the PCIG, the City may

consider using its eminent domain power (to the extent permitted by applicable state

and federal law) to obtain such necessary easements, provided that nothing in this
~

Section shall be construed to obligate the City to exercise such power.

Notwithstanding the foregoing, the PCIGacknowledge that it is the responsibility of

PCIG to acquire, plan, survey and dedicate the required easements and rights ofway for

infrastructure to the City, free of all.encumbrances of every kind, including property

taxes.

19. Agricultural and Agricultural Related Uses ofMaster Planned Area.

19.1.·Generally. The City and thePCIG acknowledge that the Cedar Valley

area has a deep and rich history in farming, ranching, and other agricultural

related purposes and industries, and that the Pole Canyon Master

Development Plan contemplates that such agricultural and agricultural related

uses may continue in portions of the PCIG Property. Agricultural and

agricultural related uses which continue under the terms of this Agreement

may not be expanded or enlarged beyond the scope of operations in place as

of the date of this Agreement and shall not be changed, unless the change is

consistent with the Master Development Plan for the Pole Canyon area.

Certain agricultural uses may be approved by the City as conditional uses

where such approval is allowable under the City's Code.

19.2. Agricultural Use Prior to Development. Without limiting the generality

of Section 19.1, and notwithstanding anything herein to the contrary,

including the zoning and use provisions referred to herein and in the Pole

{00085717.DOC /}

36



o

o

.CanyonMaster Development Plan, until such time as physical development.

and construction of the PCIG Property begins with respect to a relevant

portionof such Property, the PCIG, and/or its successors, assigns, tenants,

guests and invitees, shall be permitted to operate the PCIG Property for

agricultural purposes, including without limitation, the present soil cultivation,

crop production; raising and grazing livestock, and the present preparation of

agricultural products for human use and their disposal all as contemplated in a

farming and ranching agricultural operation. Fencing shall be permitted on .

the Property to (among other things) prevent parties from trespassing onto the

PCIG·Property, the City will use reasonable efforts to enforce the applicable

law against such trespassing parties. Nothing in this Agreement shall be

construed to affect or limit any presently permitted hunting, trap and other

sport hunting, on land located outside ofthe PCIG Property, provided that

adequate buffer areas (pursuant to applicable law) exist between such hunting

areas, if any, and the development within the PCIG Property.

20. On-Site Processing ofNatural Materials. Notwithstanding anything to the contrary

herein, the PCIG, and/or its agents, successors, assigns, tenants, guests, and invitees

shall be permitted to extract and process the natural materials located on the PCIG

Property such as aggregate (rock, sand or gravel), for temporary purposes and in

connection with the grading, excavation, and other ordinary and customary

development processes for the PCIG Property. Such natural materials may be used in

the construction of infrastructure, homes, or other buildings or improvements located

on the PCIG Property and other locations outside the PCIG Property. No extraction,

processing or other form of mining activities shall occur within the PCIG Property

unless the party performing such activities has obtained necessary permits and

approvals prior to commencement of such activities from the City.
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21. Future Property Which May be Included in this Agreement.

21.LFuture Property within the Master Planned Area. Ifthe PCIG acquires

any additional property in the Master Planned Area, then such future property

shall be automatically included within this Agreement at the option of the

PCIG, and notice of this Agreement shall be recorded in the chain oftitle of .

such property. Any such future property acquired by the PCIG may be rezoned

and if the future property is included within a Neighborhood Planning Area, the

Maximum Residential Units may be designated at the samedensity unit rate

used in the adjoining area.

21.2. Future Property not within the MasterPlanned Area. Ifthe PCIG

acquires any additional property that is not within the Master Planned Area then

such future property may be added to this Agreement if the City determines that

the addition of such future property is appropriate in light of its proximity to the

Project compatibility and the appropriateness of such a development pattern.

22. Special Conditions.

22.1. WHSSD Agreement. This Agreement specifically incorporates the terms

and obligations of three (3) separate agreements which are found to be in the

public interest and are required as conditions of annexation of the PCIG

Property to the City. The City has concluded an Agreement with the WHSSD

providing for the transfer ofthe properties and facilities ofthe WHSSD to the

City in return for the City assuming service obligations of the WHSSD. PCIG

is not a party to this Agreement; however, the Parties acknowledge that the

implementation and completion of all transfers required by the WHSSD

Agreement are a condition ofthe City providing service to PCIG properties for

future development. The WHSSD Agreement is attached to this Agreement as
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Exhibit 10.

22.2 WHWC Transition Agreement. WHWC is a Public Service

Commission regulated water utility which is presently under common

management and control as the PCIG. The WHWC Transition Agreement with

. WHWC is attached to this Agreement as Exhibit 12. Completion ofthe

transfers and obligations contemplated by the WHWC Transition Agreement

with the City are a condition ofthe City issuing a development approval as set

forth in the WHWC Transition Agreement, and of the City providing any

service to PCIG, its properties or developments.

22.3 Local District Agreement. Pole Canyon Local District is a local district

ofthe State ofUtah which was formed as a result of an application filed by

PCIG for the purpose of providing for the financing of certain public

infrastructure within the PCIG Property as described more fully in this

Agreement. The Local District Agreement with PCLD and compliance by

PCLD with the terms of the Local District Agreement is a material

consideration for the City entering this Agreement. PCLD and PCIG, with

cooperation by the City where feasible and in the sole discretion of the Council,

and as more fully provided in the Local District Agreement, are responsible for

the implementation of a financing plan if approved by the City for the public

facilities and infrastructure within the PCIG Property. In the event public

facilities and infrastructure cannot be timely financed as provided in the Local

District Agreement, the City may withhold further development approvals

impacted by the applicable infrastructure to be financed until the financing plan

is modified by PCIG and approved by the City and implemented.
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23. Default.

23.1. Notice. Ifthe PCIGor a Subdeveloper or the City fails toperfonn their

.respective obligations hereunder or to comply with the terms hereof, the party

believing that a Default has occurred shall provide Notice to the other party. If

the City believes that the Default has been committed by a Subdeveloper then

. the City shall also provide a courtesy copy ofthe Notice to the PCIG.

23.2. Contents of the Notice ofDefault. The Notice ofDefault shall:

23.2.1. Specify the claimed event ofDefault;

. 23.2.2. Identify with particularity the provisions of any applicable law,

rule, regulationor provision of this Agreement that is claimed to be in

Default;

23.2.3. Identify why the Default is claimed to be material; and

23.2.4. If the City chooses, in its discretion, propose a method and time

for curing the Default which shall be of no less than sixty (60) days

duration.

23.3. Remedies. If the parties are not able to resolve the Default through good

faith negotiations or through mediation (which both parties agree to submit to

upon the request of the other party), then the parties may have the following

remedies:

23.3.1. All rights and remedies available at law and in equity,

including, but not limited to, injunctive relief, specific performance
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and/or damages.

23.3.2. The right to draw on any security posted or provided in

connection with the Project and relating to remedying of the particular

Default.

. 23.3.3. The right to withhold all further reviews, approvals, licenses,

building permits and/or other permits for development of the Project in

the case of a default by the PCIG, or in the case of a default by a

Subdeveloper, development of those Parcels owned by the Subdeveloper

until the Default has been cured.

23.3.4. If the cure of any alleged Default can be effectuated by the City

because the alleged Default is covered by any security the City may

have for the completion of a public improvement then the City may not

declare a Default until it has attempted in good faith to use the security

toremedy the alleged Default.

23.4. Notice and Public Meeting. Except for withholding the issuance of a

building permit, before any remedy in Section 23.3 may be imposed by the City

the party allegedly in Default shall be afforded the right to Notice of a public

meeting before the Council and shall have the right to address the Council

regarding the claimed Default.

23.5. Emergency Defaults. Ifthe Council finds on the record that a default

materially impairs a compelling, countervailing interest of the City, then the

City may impose the remedies of Section 23.3 without meeting the negotiation

and/or mediation requirements of Section 23.3.
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23.6. Extended Cure Period. If any Default cannot be reasonably cured within

sixty (60) days then such cure period shall be extended so long as the defaulting

party is pursuing a cure with reasonable diligence.

24. Amendment. Any future amendments to this Agreement shall be in writing and

signed by the PCIG (or a duly appointed agent of the PCIG, such as OWR) and a duly

authorized representative of the City.

25. Assignability. The rights and responsibilities of the PCIG under this Agreement

may be assigned in whole or in part by the PCIG, provided that the PCIG shall give

Notice to the City of any assignment, and shall further provide such information

regarding the assignee that the City may reasonably request. Such Notice shall include

providing the City with all necessary contact information for the proposed assignee. If

any proposed assignment is for less than all of the PCIG's rights and responsibilities

then the assignee shall be responsible for the performance of each of the obligations

contained in this Agreement to which the assignee succeeds. Upon any such partial

assignment, the PCIG shall be released from any future obligations as to those

obligations which are assigned but shall remain responsible for the performance of any

obligations that were not assigned. Any assignee shall consent in writing to be bound

by the assigned terms and conditions of this Agreement as a condition precedent to the

effectiveness of the assignment.

26. Miscellaneous

26.1. Incorporation of Recitals, Exhibits. The above Recitals and attached

Exhibits are hereby incorporated into this Agreement.

26.2. Binding Effect. A short-form notice of this Agreement shall be recorded

by the PCIG and the City against the PCIG Property in substantially the form
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attached as Exhibit 14 of the Pole Canyon Master Development Plan. This .

Agreement shall be deemed to run with the PCIG Property, and shall be binding

upon and inure to the benefit ofthe successors, heirs and assigns ofthe parties

hereto, and to any entities resulting from the reorganization, consolidation, or

merger of any party hereto.

26.3. Notices. Any notices, requests and demands required or permitted to be

given by any provision of this Agreement shall be in writing and shall be

deemed to have been sufficiently given or served for all purposes if delivered

personally to the party to whom the same is directed or three (3) days after

being sent by United States mail, certified or registered mail, postage prepaid,

addressed to such party's address set forth next to such party's signature below.

Any party may change its address or notice by giving written notice to the other

party in accordance with the provisions of this Section.

26.4. Headings. The headings contained in this Agreement are intended for

convenience only and are in no way to be used to construe or limit the text

herein.

26.5. Integration. This Agreement constitutes the entire understanding and

agreement between the parties, and supersedes any previous agreement,

representation, or understanding between the parties relating to the subject

matter hereof.

26.6. Severability. If any part or provision of this Agreement shall be adjudged

unconstitutional, invalid or unenforceable by a court or competent jurisdiction,

then such a judgment shall not affect any other part or provision of this

Agreement except that part or provision so adjudged to be unconstitutional,

invalid or unenforceable. If any condition, covenant, or other provision of this
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Agreement shall be deemed invalid due to its scope or breadth, such provision

shall be deemed valid to the extentof the scope or breadth permitted by law ..

26.7. Waiver. Any waiver by any party hereto of any breach of any kind or

character what so ever by the other party, whether such waiver be direct or

implied, shall not be construed as a continuing waiver of or consent to any

subsequent breach ofthisAgreement on the part ofthe other part.

26.8. Governing Law. This Agreement shall be interpreted, construed and

enforced according to the laws of the State of Utah.

26.9. Costs ofEnforcement. In the event of default on the part of any party to

this Agreement, that party shall be liable for all costs and expenses incurred by

the other parties in enforcing the provisions of this Agreement, including but

not limited to attorneys' fees, whether or not legal action is instituted.

26.1O.FurtherDocumentation. This Agreement is entered into by both parties

with the recognition and anticipation that subsequent agreements implementing

and carrying out the provisions of this Agreement may be necessary. The

parties agree to negotiate in good faith with respect to all such future

agreements.

26.11.Estoppel Certificate. If no default has occurred in the provisions of this

Agreement and upon twenty (20) days prior written request by the PCIG or a

Subdeveloper, the City will execute an estoppel certificate to any third party,

certifying that the PCIG or a Subdeveloper, as the case may be, at that time is

not in default of the terms of this Agreement.
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26.12.No Joint Venture. This Agreement does not create a joint venture

relationship,partnership or agency relationship between the City and the PCIG..

26.13.Mutual Drafting. Each party has participated in negotiating and drafting

this Agreement and therefore no provision ofthis Agreement shall be construed

for or against either party based on which party drafted any particular portion of

this Agreement.

26.14.Authority. The parties to this Agreement each warrant that they have all

of the necessary authority to execute this Agreement. Specifically, on behalf of

the City, the signature of the Mayor of the City is affixed to this Agreement

lawfully binding the City pursuant to and is further certified as to being lawful

and binding onthe City by the signature of the City Attorney.

[Signatures on Next Page.]

{00085717.DOC /}

45



'<,
\

j

IN WITNESS WHEREOF, the parties have executed this Agreement by

their authorized representatives effective as ofthe date first written above.

CITY:

EAGLE MOUNTAIN CITY, a Utah
municipal corporation ATTEST:

)
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POLE .CANYON INVESTMENT GROUP:

o

OQUIRRH WOOD RANCH, LLC, a
Utah limited liability company

By: Shipp Ventures, Inc., a Utah
corporation, its Manager

1046624
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GSJFJV, LLC, a Utah limited liability
company

By: OQUIRRH WOOD RANCH, LLC, a Utah
limited liability company, its Manager

By: Shipp Ventures, Inc., a Utah
corporation, its Manager

By:. --u.~f----------
Nathan D. Ship ,President
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SCHEDULE ONE

DEFINED TERMS

As used in the Agreement, the words and phrases specified below shall have the

following meanings:

Act means the Municipal Land Use Development and Management Act, Utah

Code Ann. §§IO-9a-l0l, etseq. (2008).

Agreement means this Annexation and Pole Canyon Master Development

Agreement, including all of the Exhibits attached hereto.

Annexation Only Property has the meaning given to such term in the Recitals to this

Agreement.

Annexation Property has the meaning given to such term in the Recitals to this

Agreement.

Applicant means a person or entity submitting a Development Application or other

land use application with the City in connection with the PCIG Property.

Backbone Infrastructure means those improvements shown as such in the Pole

Canyon Infrastructure Plan and which are, generally, infrastructure improvements of a

comprehensive scale that are a part of the overall development of the Annexed Property

and not merely a part of the development of any particular Subdivision or Commercial Site.

Backbone Infrastructure are generally considered to be in the nature of "System

Improvements," as defined in Utah Code Ann. § 11-36-101, et seq. (2008).

Building Permit means a permit issued by the City to allow construction, erection or

structural alteration of any building, structure, private or public infrastructure on-site

infrastructure on any portion of the Project, or to construct any Off-Site Infrastructure.

Buildout means the completion of all ofthe development on all ofthe Project.
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Business Park Planning Area has the meaning given to such term in the Recitals to

this Agreement.

CC&R's means the Conditions, Covenants and Restrictions regarding certain

aspects of design and construction on the PCIG Property to be recorded in the.chain of title

on all or a portion of the PCIG Property, and shall include the Master CC&R's and all

"sub" CC&R's.

CUWCD means the Central Utah Water Conservancy District.

City means Eagle Mountain City, a Utah municipal corporation.

City Consultants means those outside consultants employed by the City in various

specialized disciplines such as traffic, hydrology or drainage for reviewing certain aspects

ofthe development.of the Project.

City's Code means the Eagle Mountain Municipal Code, which was approved by

the Council on October 7; 2008, as the same may be lawfully and properly amended from

time to time.

Commercial Planning Area has the meaning given to such term in the Recitals to

this Agreement.

Commercial Site means a portion of the Project which may include multiple

buildings that are not intended to be on individual subdivision lots and includes apartments,

shopping centers, business parks, or similar multi-building developments on portions ofthe

Project for other commercial and/or industrial developments which are allowed by the

applicable Zone as a permitted and/or conditional use.

Commercial Site Plan means the plan submitted to the City for the approval of the

development of a Commercial Site.

Community Development Area, or CDA, has the meaning given to such term in

Section 9.5.

Council means the elected City Council of the City.
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Default means a material breach of this Agreement.

Denied means a formal denial issued by the final decision-making body of the City

for a particular type ofDevelopment Application and does not include review comments or

"redlines" by City staff.

Density means the number ofResidential Dwelling Units allowed per acre in each

Planning Area.

Design Review Committee shall be the committee authorized pursuant to the

Technical Guidelines and/or Master CC&R's to consider and act upon all proposals or plans

submitted pursuant to the Technical Guidelines. The Design Review Committee shall have

such further rights and duties as are further set forth in the Technical Guidelines and Master

CC&R's.

Development Application means an application to the City for development of a

portion ofthe Project including a Subdivision, a Commercial Site, a Building Permitor any

other permit, certificate or other authorization from the City required for development of the

Project.

Development Report means a report containing the information specified in Sections

4.6 or 4.7 submitted to the City by the PCIG for the development by the PCIG of any Parcel

or for the sale of any Parcel to a Subdeveloper or the submittal of a Development

Application by a Subdeveloper pursuant to an assignment from the PCIG.

Economic Development Area, or EDA, has the meaning given to such term in

Section 9.5 of this Agreement.

Existing Applicable Building Codes means building, plumbing, mechanical,

electrical, dangerous buildings, drainage, or similar construction or safety related codes,

such as the International Building Code and the Uniform Fire Code, that are generated by a

nationally recognized construction/safety organization, or by the State or Federal

governments and are required to alleviate legitimate and bona fide harmful and noxious

uses.

Final Plat means the recordable map or other graphical representation ofland
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prepared in accordance with Utah Code Ann. § 10-9a-603 (2008), and approved by the

City, effectuating a Subdivision of any portion of the Project.

General Development Standards means the general development standards relating

to the improvement of the PCIG Property, as further set forth in the Technical Guidelines

prepared and utilized by the PCIG in connection with the development of the Project,

including without limitation, lot configuration, coverage, sizes and types, height

limitations, setbacks, building sizes, streets and streetscapes, Open Space, landscaping,

storm and other utility plans, lighting, parking, and signage.

Homeowners Association(s) means one or more associations formed pursuant to,

Utah law to perform the functions of an association ofproperty owners.

Impact Fees means those fees, assessments, exactions or payments of money

imposed by the City as a condition on development activity as specified in Utah Code Ann.

§ 11-36-101. et seq. (20081.

Intended Uses means the use of all or portions of the Project for single-family and

multi-family residential units, institutional and special services, utility related services,

automobile related uses, retail or related uses, industrial and related uses, open spaces,

parks, trails and other uses, as more fully specified in the Pole Canyon Land Use Plan

included as Exhibit 2 of the Pole Canyon Master Development Plan.

"-
Local District Act means Utah Code Ann. § 17B-I-I0l et seq. (2008).

Local District Agreement means the certain Agreement between the PCLD and the

City, as referred to in Section 9.3 and attached as Exhibit 11.

Local Park means a park that is planned and designed as an amenity to serve and

necessary for the use and convenience of a particular Planning Area (or a group ofrelated

Planning Areas) and which is not a System Improvement, but is counted towards the Open

Space requirement set forth in the City's Code and Technical Guidelines.

Master CC&R's means the CC&R's to be recorded in the chain oftitle on the entire

PCIG Property.
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Master Planned Area has the meaning given to such term in the Recitals to this

Agreement.

Maximum Residential Units means the development on the PCIG Property of a

number ofResidential Dwelling Units equal to the sum of all of the number ofResidential

Dwelling Units associated with each Neighborhood Planning Area for purposes of this

Agreement, as further identified on the Pole Canyon Master Development Plan.

Neighborhood Planning Area has the meaning given to such term in the Recitals to

this Agreement.

Non-City Agency means a governmental or quasi-governmental entity, other than

those ofthe City, which has jurisdiction over the approval of any aspect ofthe Project,

including without limitation, county or" state governmental or quasi-governmental entities

charged with oversight for transportation, health, safety, utilities, and so forth.

Notice means any notice to or from any party to this Agreement that is either

required or permitted to be given to another party.

Off-Site Infrastructure means those items ofpublic or private infrastructurewhich

may be specified in the Pole Canyon Infrastructure Plan, and which are necessary for

development of the PCIG Property such as roads, utilities, and other infrastructure and

improvements set forthin Section 9.1, that are not on the site of any portion ofthe PCIG

Property that is the subject of a Development Application.

On-Site Infrastructure means those items ofpublic or private infrastructure

specified in the Pole Canyon Infrastructure Plan or as a condition of the approval of a

Development Application that are necessary for development of the PCIG Property, such as

roads, utilities, and other infrastructure and improvements set forth in Section 9.1, that are

located on that portion ofthe PCIG Property which is subject to a Development

Application.

Open Space means those areas, whether publicly or privately owned, (a) without

any buildings or other physical improvements, except those customary and/or necessary to
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the provision ofrecreation and those permitted by the City's Code and/or Technical

Guidelines, as applicable, (b) any natural break that provides appropriate breaks from

building masses or conserves or preserves natural, historic or other amenities with social or 

cultural values, or (c) which maintain the natural water table level or preserves wetlands.

Open Space includes, but is not limited to, those areas identified as Open Space in the Pole

Canyon Master Development Plan and/or Technical Guidelines.

Open Space Report means a report containing the information specified in Section 8.5

submitted to the City by the PCIG for the development by the PCIG of any Parcel or for the

sale of any Parcel to a Subdeveloper or the submittal of a Development Application by a

Subdeveloper pursuant to an assignment from the PCIG.

OWR means Oquirrh Wood ranch, LLC, a Utah limited liability company.

Parcel means a portion of a Planning Area located within the PCIG Property which

is intended to be developed as a particular type of Intended Use.

-r>.( ) PCIG means the Pole Canyon Investment Group, and its respective assignees or
<::

transferees as permitted by this Agreement.

Petition for Annexation has the meaning given to such term in the Recitals set forth

above, and includes the petition(s) filed by the PCIG for purposes of initiating the

annexation of the Annexation Property into the City.

Phase means the development of a portion of the Proj ect at a point in a 10gical

sequence as determined by the PCIG.

Planning Area has the meaning given to such term in the Recitals to this

Agreement.

Pole Canyon Infrastructure Plan means the portion of the Pole Canyon Master

Development Plan identified as the "Pole Canyon Infrastructure Plan," which plan is

adopted simultaneously with this Agreement, and shows the Backbone Infrastructure for

the PCIG Property, including water, roads, and other infrastructure.

.r>;
I \

\ . )<:»
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. Pole Canyon Local District (or PCLD) means the local district to be formed in

accordance with Section 9.3 of this Agreement.

Pole Canyon Master Development Plan means, as further defined in the Recitals to

this Agreement, the plan comprising this Agreement and the Exhibits to this Agreement, as

the master plan approved by the City in connection with this Agreement and the

development ofthe PCIG Property.

PCIG Property means, as set forth in the Recitals to this Agreement, the

approximately two thousand six hundred (2,600) acres either owned or controlled by the

PCIG which are a part ofAnnexed Property and which are more fully described in Exhibit

~.

Project means the development to be constructed on the PCIG Property pursuant to

this Agreement with the associated public and private facilities, Intended Uses, Densities,

Phases and all ofthe other aspects approved as part ofthis Agreement including its

Exhibits.

Public Infrastructure and Improvements has the meaning given to such term in

Section 9.1 of this Agreement.

Regional Park means a park identified in the City's capital facilities plan, and that is

intended to provide services to the community at large such that it would be considered to

be a System Improvement. Without limiting the generality ofthe foregoing, the rodeo

grounds contemplated by this Agreement to be constructed on the PCIG Property are

expressly included within the definition of a Regional Park.

Residential Dwelling Unit means, for purposes of calculating Density, a unit

intended to be occupied for residential living purposes: one single-family residential

dwelling and each separate unit in a multi-family dwelling, apartment building,

condominium or time-share equals one Residential Dwelling Unit.

SAA means Special Assessment Areas created in accordance with the the SAA Act.

{00085717.DOC I}



~\
< / SAA Act means Utah Code Arm. § llA2-101 et seq. (2008).

Site Plan means the plan submitted to the City for the first stage of the approval of a

Subdivision or Commercial Development.

Special Assessment Area or SAA means an area or areas to be created as set forth

in Section 9.4 pursuant to State Law, for the purpose of funding the construction of some or

all of the On-Site Infrastructure and/or the Off-Site Infrastructure.

Subdeveloper means an entity not "related" (as defined by Internal Revenue

Service regulations) to the PCIG which purchases a Parcel for development.

Subdivision means the division of any portion of the Project into a subdivision

pursuant to procedures set forth under State Law and/or the City's Code.

Subdivision Application means the application to create a Subdivision.

Subdivision Site Plan means the plan submitted with a Subdivision Application.

Substantial Completion means a point in the progress of a construction project

where the work: has reached the point that it is sufficiently complete such that any .

remaining work will not interfere with the intended use or occupancy of the project. For

work to be substantially complete it is not required that the work be 100% complete.

System Improvement means those elements of infrastructure that are defined as

System Improvements pursuant to Utah Code Arm. §11-3 6-102(16) (2008).

Technical Guidelines means those General Development Standards and other

guidelines created, implemented, amended and enforced by the PCIG in connection with

the Project.

White Hills Subdivision has the meaning given to such term in the Recitals to this

Agreement.

WHSSD means White Hills Special Service District.

WHSSD Agreement means the certain Agreement between the PCLD, WHSSD,
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and the City, as referred to in Section 9.3 and attached as Exhibit 10.

WHWC means White Hills Water Company, a Utah corporation.

WHWC System Repairs has the meaning given to such term in Section 9.4.1 of

this Agreement.

WHWC Transition Agreement means the certain Agreement between the WHWC

and the City, as referred to in Section 16.2 and attached as Exhibit 12.
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SCHEDULE TWO

Pole Canyon Master Development Plan- Summary of Exhibits

Exhibit 1 - Annexation Property / Annexation Petitions

Exhibit 2 - Master Planned Area / Land Use Element

Exhibit 3 - PCIG Property

Exhibit 4 - Density Allocation

Exhibit 5 - Wet Utility Master Plan

Exhibit 6 - Dry Utility Master Plan

Exhibit 7 - Traffic Impact Study

Exhibit 8 - Open Space and/or Trails

Exhibit 9 - Local District Maps

Exhibit 10 -WHSSD Agreement

Exhibit 11 - Local District Agreement

Exhibit 12 - WHWC Transition Agreement

Exhibit 13 - Additional Exhibits/Maps

Exhibit 14 - Short-Form Notice ofAgreement
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Demographics 
 
 
Introduction 
 
Pole Canyon is a proposed residential development located in Cedar Valley, Utah 
west of Eagle Mountain, Utah and situated at the mouth of Pole Canyon.  The 
ultimate build-out plan for Pole Canyon includes more than 2,600 acres consisting 
of numerous land use categories from low-density residential to light industrial.  
The existing subdivisions of White Hills and White Hills Country Estates will be 
included as part of Pole Canyon and the existing utilities in these subdivisions will 
be expanded and improved to provide for proposed future growth.  
 
 
Land Use 
 
Figure 1 on the following page shows the proposed types and locations of land 
uses (zoning) as part of Pole Canyon.  The primary land use types are 
Neighborhood Planning Areas, Mixed-use Planning Area, Commercial Planning 
Areas, Business Park Planning Areas, and Open Space.  Conceptual land use 
planning was completed by ASWN Planners.  The planning goals for the 
development include preserving the quite, rural atmosphere of the area while 
providing for quality, managed growth and creation of local jobs and valley-wide 
amenities. 
  
 
Growth Distribution 
 
Growth and development within Pole Canyon will take a phased approach with 
areas near existing utility infrastructure developing first.  In order to determine 
utility infrastructure requirements, Equivalent Residential Connections (ERC) were 
estimated based on density values provided by ASWN Planners.  Densities and 
estimated ERC are shown on Figure 1.  The resulting residential ERC values 
(were multiplied by 3.5 persons per ERC (typical of Northern Utah) to estimate 
total population.  This analysis allowed both the evaluation of site specific and 
growth related infrastructure requirements for the undeveloped areas and the 
projection of the build-out population for Pole Canyon.  The resulting build-out 
population for Pole Canyon was estimated to be 33,800  with approximately 
15,476 ERCs as shown in Table 1.  The existing development of White Hills 
contributes 424 persons and 121 ERC for a total of 34,224 persons and 15,597 
ERC.  Obviously, development and growth will occur over a number of years in a 
managed phased approach with infrastructure requirements and utilities being 
constructed in a timely manner to allow for this growth.    
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Table 1 – Buildout ERC and Population Projection 

Neighborhood Planning Areas (NPA) 

Planning Area Planning Area Type Acres Overall Density Total Units 

1 Residential 100.33 4.5 451 

2 Residential 82.5 4.5 371 

3 Residential 81.32 5.5 447 

4 Residential 118.94 5.5 654 

5 Residential 159.34 5.5 876 

6 Residential 108.61 4.5 489 

7 Residential 143.27 4.5 645 

8 Residential 116.66 2.89 337 

9 Residential 127.9 1.92 246 

10 Residential 96.2 2.88 277 

11 Residential 5.95 3.36 20 

12 Residential 106.45 4.5 479 

13 Residential 146.99 4.5 661 

14 Residential 136.37 4.5 614 

15 Residential 92.86 5.5 511 

16 Residential 83.79 5.5 461 

17 Residential 120.69 5.25 634 

18 Residential 156.15 4.5 703 
Mixed-use Planning Area (MUPA) 

1 Mixed Use 65.09 12 781 
*Commercial Planning Areas (CPA) 

1 Wilson Commercial 5.57 5 28 

2 Commercial / Retail 10.4 5 52 

3 Commercial / Retail 63.18 5 316 

4 Commercial / Retail 28.26 5 141 
*Business Park Planning Areas (BPA) 

1 Business Park 170.28 9 1533 

2 Business Park 133.18 9 1199 

3 Business Park 129.04 9 1161 

4 Business Park 154.44 9 1390 
  

    Total Units 15,476 

  Total Acres 2,743.8 

    Gross Density 5.47 
 
*Densities for CPA and BPA areas are estimates and not provided by ASWN Planners, but 
recommendations by Horrocks Engineers. 
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Population 
 
Because Pole Canyon is a new community without existing population data or 
building permit information, the nearby cities of Eagle Mountain and Saratoga 
Springs were studied.  Census data for these cities show that from 2000-2006 
yearly growth rates of up to 972% were recorded with average annual rates of 
change (AARC) of 48.5%.  It is anticipated that Pole Canyon will experience 
similar growth for the first 5 years.  Future population projections from the Utah 
Office of Planning and Budget (UOPB) and MAG show these cities having long-
term growth rates of 7.50% and 9.07% respectively.  Based on this information, an 
AARC estimate of 45% will be applied to Pole Canyon for the first 6 years 
beginning in 2008 and decreasing by 5% per year until the long-term growth rate 
for Eagle Mountain of 7.50% has been reached.   
  
After reviewing the available data Table 2 was generated.  This table represents 
an estimated population growth rate similar to existing communities in the Cedar 
Valley with a long-term growth rate equal to that of Eagle Mountain, Utah as 
provided by the UOPB.  The resulting population estimate was discussed with the 
developers and determined to fit their development plans.  It is also representative 
of the expected growth rates of Eagle Mountain, Utah.  As shown, the build-out 
population is expected to be 34,224 in the year 2030. 
  
Figure 2 was generated to graphically show the projection and the resulting 
estimated population of Pole Canyon from 2008 to Build-out.   
 
Table 2 – Pole Canyon Population Projections

Year Population Growth Rate Year Population Growth Rate 

2008 424 45.00% 2020 14,316 15.00% 
2009 615 45.00% 2021 16,463 10.00% 
2010 891 45.00% 2022 18,110 10.00% 
2011 1,293 45.00% 2023 19,921 10.00% 
2012 1,874 45.00% 2024 21,913 9.00% 
2013 2,718 45.00% 2025 23,885 9.00% 
2014 3,941 35.00% 2026 26,035 8.00% 
2015 5,320 30.00% 2027 28,115 7.50% 
2016 6,916 25.00% 2028 30,223 7.50% 
2017 8,645 20.00% 2029 32,490 7.50% 
2018 10,374 20.00% 2030 34,224 Build-out 
2019 12,449 15.00%       

 
 
 
 
 
 
 
 
 
 
 



Pole Canyon Wet Utility Master Plan  Demographic Analysis 
Aqua Engineering  Page 6 of 7 

 
 
 
Figure 2 – Population Growth 

 
 
Planning Units 
 
For utility master planning efforts, the preferred planning unit is the Equivalent 
Residential Connection (ERC).  One ERC represents a single family dwelling with 
known utility demands.  Because this development is new with relatively few 
existing homes, ERC were determined using housing densities as provided by 
ASWN Planners.  Typically, actual service connections are less than ERC and a 
factor often used for this conversion is 1.15 ERC per service connection.  Pole 
Canyon is projected to have approximately 15,476 ERC at build-out or 13,458 
service connections. 
 
Future Growth 
 
To allocate future growth for infrastructure analysis, it is necessary to convert the 
build-out population projection into ERC.  The only existing infrastructure within the 
Pole Canyon boundary is the White Hills Water Company utility.  This system 
serves approximately 121 homes, all of which are single family residences and 
therefore constitute 121 ERC.  Table 4 is a summary of current and future utility 
requirements based on ERC.  All upgrades are system upgrades and should be 
attributable to growth and thus impact fee eliglble. 
 
Table 3 – Equivalent Residential Connections 

Pole Canyon Equivalent Residential Connections 
Total Current Future 

Population ERC Population ERC Population ERC 
34,224 15,597 424 121 33,800 15,476 
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Introduction 
 

Purpose and Scope 
 
As the growth in Utah continues, the need for large developments also increases. The 
growth in Utah County is no exception to this trend.  The growth in Utah County 
increases on the east side of the valley, and possibly at a higher pace on the west side 
of the valley.  Pole Canyon is a planned large community with many amenities.  The 
different types of zoning that will exist will include residential, commercial, open space 
and some light industrial.  The purpose of the Pole Canyon drainage study is to analyze 
the existing drainage conditions of the watershed and proposed development, then 
develop a drainage plan for the proposed development.  The hydrologic analysis 
includes the entire watershed upstream of the proposed development, which includes 
Pole Canyon, and the entire proposed development.  However, the analysis will 
separate the watershed upstream of the proposed development from the proposed 
development for planning purposes.  Throughout this drainage report the watershed 
upstream of the proposed development will be referred to the Pole Canyon watershed, 
and the watershed of the proposed development will be referred to as the proposed 
development. 
 

Existing and Proposed Drainage Conditions 
 
The study area is located West of Eagle Mountain, Utah at the mouth of Pole Canyon, is 
shown in Figure 1.  The Pole Canyon watershed is shown in blue and the proposed 
development area is highlighted in red.  The existing conditions for the Pole Canyon 
watershed were analyzed, while the proposed conditions for the development were 
analyzed. 
 
The proposed development is located to the south of Cedar Fort approximately 1 mile.  
The total area of the Pole Canyon watershed is approximately 6,900 acres.  The 
existing conditions of the terrain is described as high desert foothills with sloping 
topography to the east with a moderate amount of Utah native vegetation.  The area of 
the proposed development is approximately 2,600 acres and is proposed to have 
conditions that consist of numerous land use categories from low-density residential to 
light industrial.  During a 100-year 24-hour storm event, the Pole Canyon watershed can 
produce a peak discharge up to approximately 466 cfs.  In addition, 50-year 24-hour 
and 10-year 24-hour storm events can produce peak discharges of 258 cfs and 146 cfs, 
respectively. 
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Figure 1 – Pole Canyon Watershed 

 
 



Pole Canyon Wet Utility Master Plan  Storm Drainage Analysis 
Aqua Engineering  Page 4 of 37 

Storm Water Drainage Methodology 
 

Hydrologic Analysis 
The analysis of the existing and proposed storm drainage conditions is essential for the 
safety of everyday life and the prevention of loss of life in the proposed development of 
Pole Canyon. The existing and proposed conditions were analyzed using HEC-HMS, an 
Army Corps of Engineer’s program.  HEC-HMS was utilized to simulate storm rainfall 
events over the study areas.  The storm events that were simulated were a 10-year 24-
hour event and a 100-year 24-hour event.  ESRI’s ArcGIS was used to analyze land 
use, soil data, and basic geometry of the watershed. 

Rain Fall Data 
The rain fall data was obtained by using the National Weather Service website.  This 
service provides local precipitation intensity and precipitation frequency estimates.  The 
complete data obtained is shown in Appendix A.   The data used for the 10-year 24-
hour, 50-year 24-hour, and 100-year 24-hour events are shown in Table 1.   
 
Table 1 – 10-year, 50-year, and 100-year Cumulative Rainfall Estimates 

Time 10-year 50-year 100-year
(minutes) (inches) (inches) (inches)

5 0.33 0.52 0.61
10 0.51 0.78 0.78
15 0.63 0.97 1.16
30 0.85 1.31 1.56
60 1.05 1.62 1.93

120 1.23 1.85 2.2
180 1.36 1.99 2.34
360 1.77 2.37 2.71
720 2.36 3.11 3.47
1440 3.15 4.10 4.53  

 
The cumulative rain fall estimates were then interpolated to obtain fifteen (15) minute 
intervals for the full 24-hour storm events.  The interpolation was calculated using a 
linear relationship with between the two given estimations.  Both cumulative 
hydrographs along with the data are shown in Appendix A.  
 

Watershed Description 
There were two watershed areas analyzed.  The first was the Pole Canyon watershed.  
The Pole Canyon watershed area is approximately 10.9 square miles.  Within the 10.9 
square miles, the slopes can vary from 1 to 35 percent; the and use differs from a 
cropland and pasture mixture to evergreen forest land; and the soils range from the 
Hydrologic Soil Groups B, C and D.  The watershed area was divided into four different 
subbasins.  These watershed subbasins or areas were named Basin A, B, C and D, as 
shown in Figure 2.  Basin C was divided into four subbasins and Basin D was divided 
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into two subbasins to help simplify calculations and reduce any errors.  The land 
characteristics of the watershed vary due to the fact of the size.  The watershed has 
four different points of discharge into the proposed development.  Each of these 
discharge points has an associated watershed area above it which is responsible for 
producing the existing drainage conditions. These discharge points are located and also 
shown in Figure 2.  The area associated with each watershed is shown in Figure 2 and 
in Table 6. 
 
Figure 2 – The Pole Canyon Watershed Area – Subbasins with Discharge Points 

 
 
The second was the proposed development itself including White Hills Subdivision.  The 
watershed area is approximately 4.3 square miles.  Within the 4.3 square miles, the 
slopes can vary from 8 to 0.3 percent; the and use differs from a low density residential 
to light industrial; and the soils range from the Hydrologic Soil Groups B, C and D.  The 
watershed area was divided into fourteen different subbasins of the proposed 
development and one for White Hills Subdivision (named Subbasin 0).  These 
watershed subbasins or areas were named Subbasin 1 thru 14, as shown in Figure 3.  
The land characteristics of the watershed vary due to the fact of the size.  The 
watershed has two different points of discharge out of the proposed development.  Each 
of these discharge points has an associated watershed area above it which is 
responsible for producing the existing drainage conditions. These discharge points are 
located and also shown in Figure 3.  The area associated with each watershed is shown 
in Figure 3 and in Table 6. 
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Figure 3 – The Watershed Area – Sub-areas with Discharge Points 

 
 

Land Use 
As stated previously, the Pole Canyon watershed has many different land types.  Figure 
4 shows that the land use has five distinct types which include – Cropland and Pasture, 
Deciduous Forest Land, Evergreen Forest Land, Mixed Forest Land, and Shrub and 
Brush Rangeland.  The Cropland and Pasture, Evergreen Forest Land and Mixed 
Forest Land land types are located near the southern end of the watershed or the lower 
elevations.  While the Deciduous Forest Land land type is concentrated in the northern 
portion of the watershed and the Shrub and Brush Rangeland land type is dispersed 
throughout the watershed. 
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Figure 4 – Watershed Land Use Types 

 
 
The proposed development will contain land use types Low- Density Residential, 
Medium-Density Residential, High-Density Residential Commercial, Light Industrial, and 
Open Space.  For the purposes of estimating the necessary storm runoff and sizing 
infrastructure, an average lot size must be determined and assigned an appropriate 
irrigated acreage.  This is determined by first calculating the average lot size for the 
development and then applying the correct usage requirement per State guidelines.  In 
the case of Pole Canyon, the average gross density is 3.5 ERC per acre which 
corresponds most closely to 1/5 acre lots after allowances for roads, sidewalk and 
infrastructure are made.  This is the value that will be used in this drainage report for 
planning purposes. 
 

Soil Type 
Infiltration rates of soils vary widely and are affected by subsurface permeability as well 
as surface intake rates.  Soils are classified into four Hydrologic Soil Group’s (HSG), A, 
B, C and D, according to their minimum infiltration rate, which is obtained for bare soil 
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after prolonged wetting.  The soils in the watershed of Pole Canyon are shown in Figure 
5.  The watershed contains soil from the HSG’s B, C and D.  Soil from Groups B and D 
are located throughout the watershed.  While soil from Group C, are located 
predominately in the center of the watersheds.  No soil from Group A was located within 
the watershed area.  
 
Figure 5 – Watershed Hydrologic Soil Groups 

 
 
 
 

Hydrologic Calculations 
To estimate the peak rate of discharge by the runoff from the storm rainfall, the Soil 
Conservation Service (SCS) and Technical Report 55 (TR-55) procedures were 
followed.  Runoff is determined primarily by the amount of precipitation and by 
infiltration characteristics related to soil type, soil moisture, antecedent rainfall, cover 
type, impervious surfaces, and surface retention.  Travel time is determined primary by 
slope, length of flow path, depth of flow, and roughness of flow surfaces.  Peak 
discharges are based on the relationship of these parameters and on the total drainage 
area of the watershed and the time distribution of rainfall during a given storm event. 
 
The TR-55 procedures begin with a rainfall amount uniformly imposed on the watershed 
over a specified time distribution.  For this study, the rainfall data of 10-year 24-hour, 
50-year 24-hour, and 100-year 24-hour storm events were used.  The mass rainfall is 
converted to mass runoff by using a runoff curve number (CN).  CN values are based 
on soils, plant cover, amount of impervious areas, interception and surface storage.  
The runoff is then transformed into a hydrograph by using unit hydrograph theory and 
routing procedures that depend on the runoff travel time through the different segments 
of the watershed.  In this study, no surface storage is used.  The rainfall data, CN 
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values, time of concentration values, and watershed area was entered into the HEC-
HMS program and the hydrograph and runoff values were produced using the above 
description. 
 

Runoff Curve Number 
To obtain the CN values for this study, the soil and land use information was used.  The 
land use and soil data was combined to determine the type of soil each land use type 
possessed.  Figure 6 shows the combination of the hydrologic soil group with the land 
use types. 
 
Figure 6 – Hydrologic Soil Groups combined with Land Use Types 

 
 
 
 
 
 
Using the Table 2-2 from TR-55, the CN values were selected.  Table 2-2 from TR-55 is 
shown is Appendix C.  To use Table 2-2, the land use types must be identified and then 
compared to Table 2-2, and then the HSG is selected.  The CN values for this study 
were selected using a soil condition in between Fair and Poor.  After the CN values 
were selected for each land use types and subbasin area, a weighted CN value was 
calculated based on land area percentage.  The final CN values are shown in Table 2 
and Table 3. 
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Table 2 – Calculated CN Values – Pole Canyon Watershed 

CN Land Use Type Hydrologic 
Soil Group

Total Area 
(AC)

Percent of Area 
in Subbasin

Area Percentage 
weighted CN Value

Subbasin A 1.74 100 68
55 Evergreen Forest Land B 0.16 9 4.9
57 Shrub and Brush Rangeland B 0.02 1 0.6
64 Mixed Forest Land C 0.10 6 3.8
69 Evergreen Forest Land D 0.54 31 21.5
69 Mixed Forest Land D 0.74 42 29.3
76 Shrub and Brush Rangeland D 0.18 10 7.9

Subbasin B 0.56 100 72
74 Cropland and Pasture B 0.19 34 24.8
55 Evergreen Forest Land B 0.00 0 0.0
86 Cropland and Pasture D 0.04 7 5.9
69 Evergreen Forest Land D 0.30 53 36.8
76 Shrub and Brush Rangeland D 0.03 6 4.8

Subbasin C 7.45 100 64
74 Cropland and Pasture B 0.00 0 0.0
55 Deciduous Forest Land B 0.91 12 6.7
55 Evergreen Forest Land B 0.09 1 0.6
55 Mixed Forest Land B 0.35 5 2.5
57 Shrub and Brush Rangeland B 1.83 25 14.0
64 Deciduous Forest Land C 0.18 2 1.6
64 Mixed Forest Land C 0.43 6 3.7
70 Shrub and Brush Rangeland C 0.66 9 6.2
69 Deciduous Forest Land D 0.20 3 1.9
69 Evergreen Forest Land D 0.16 2 1.5
69 Mixed Forest Land D 1.40 19 13.0
76 Shrub and Brush Rangeland D 1.25 17 12.7

Subbasin D 1.13 100 63
55 Deciduous Forest Land B 0.02 2 1.1
55 Evergreen Forest Land B 0.06 6 3.0
55 Mixed Forest Land B 0.17 15 8.1
57 Shrub and Brush Rangeland B 0.32 28 16.0
64 Mixed Forest Land C 0.13 12 7.6
70 Shrub and Brush Rangeland C 0.00 0 0.0
69 Deciduous Forest Land D 0.06 6 3.9
69 Evergreen Forest Land D 0.13 12 8.0
69 Mixed Forest Land D 0.10 9 6.1
76 Shrub and Brush Rangeland D 0.13 12 8.8  
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Table 3 – Calculated CN Values – Proposed Development 

CN Land Use Type
Hydrologic Soil 

Group
Total Area 

(AC)
Percent of Area in 

Subbasin
Area Percentage 

weighted CN Value

Subbasin 0 (White Hills Subdivision) 0.10 100 75
75 1/5 Acre Lot B 0.00 100 75.0
83 1/5 Acre Lot C 0.00 0 0.0
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 1 0.23 100 88
75 1/5 Acre Lot B 0.05 21 17.7
83 1/5 Acre Lot C 0.18 79 69.9
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 2 0.35 100 85
75 1/5 Acre Lot B 0.25 72 60.1
83 1/5 Acre Lot C 0.10 28 25.1
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 3 0.23 100 84
75 1/5 Acre Lot B 0.21 93 77.6
83 1/5 Acre Lot C 0.02 7 6.5
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 4 0.19 100 84
75 1/5 Acre Lot B 0.19 100 83.7
83 1/5 Acre Lot C 0.00 0 0.0
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 5 0.16 100 84
75 1/5 Acre Lot B 0.16 100 83.7
83 1/5 Acre Lot C 0.00 0 0.0
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 6 0.24 100 84
75 1/5 Acre Lot B 0.24 100 83.7
83 1/5 Acre Lot C 0.00 0 0.0
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 7 0.17 100 84
75 1/5 Acre Lot B 0.17 100 83.7
83 1/5 Acre Lot C 0.00 0 0.0
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 8 0.24 100 84
75 1/5 Acre Lot B 0.24 100 83.7
83 1/5 Acre Lot C 0.00 0 0.0
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 9 0.22 100 87
75 1/5 Acre Lot B 0.06 27 22.6
83 1/5 Acre Lot C 0.16 73 64.7
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 10 0.65 100 86
75 1/5 Acre Lot B 0.32 50 41.8
83 1/5 Acre Lot C 0.32 50 44.5
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 11 0.35 100 86
75 1/5 Acre Lot B 0.20 56 46.9
83 1/5 Acre Lot C 0.15 44 39.1
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 12 0.12 100 87
75 1/5 Acre Lot B 0.04 31 25.6
83 1/5 Acre Lot C 0.09 69 61.6
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 13 0.44 100 85
75 1/5 Acre Lot B 0.32 72 60.5
83 1/5 Acre Lot C 0.12 28 24.6
87 1/5 Acre Lot D 0.00 0 0.0

Subbasin 14 0.03 100 84
75 1/5 Acre Lot B 0.03 100 83.7
83 1/5 Acre Lot C 0.00 0 0.0
87 1/5 Acre Lot D 0.00 0 0.0  
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Time of Concentration 
Two hydrologic methods were used to calculate the time of concentration (TOC) to the 
discharge point downstream for the Pole Canyon watershed.  Both methods were then 
compared for accuracy.  The TR-55 method “Urban Hydrology for Small Watersheds” 
and Federal Aviation Administration (FAA) equations for watershed calculations were 
both used.  The two times of concentration are both compared in Table 4. 
 
As shown in Table 4, both times of concentration varied greatly.  The most conservative 
was used in the hydrologic model for the proposed development of Pole Canyon.  The 
TR-55 calculations were used for the times of concentration calculations for both of the 
watersheds.  As the runoff flows down the watershed there are three types of flows that 
affect the flow rates.  They are sheet, shallow concentrated and open channel flows.  
The following method is used to carry out the TR-55 calculations. 
 
Table 4 – Times of Concentration – FAA vs. TR-55 

Watershed SubAreas FAA TR-55
TOC (min) TOC (min)

Subbasin C
1 191.3 46.1
2 244.5 49.7
3 240.9 47.6
4 314.8 69.8

Subbasin D
5 279.4 41.0
6 303.0 53.6

Subbasin A 238.6 65.8
Subbasin B 265.3 72.1

Method

  
 
 
 
 
The flow was divided into three segments: sheet (overland) flow, shallow concentrated 
flow, and open channel flow.  The three segments were then added together (shown in 
Equation 1) for the time of concentration total. 
 
  openshallowsheettotal tttt ++=    Equation 1 
 

where: ttotal  = total time of concentration (total travel time) 
 tsheet  = travel time for sheet flow 
 tshallow  = travel time for shallow concentration flow 
 topen  = travel time for open channel flow 

 

Watershed Subbasins

Subbasin 0
Subbasin 1
Subbasin 2
Subbasin 3
Subbasin 4
Subbasin 5
Subbasin 6
Subbasin 7
Subbasin 8
Subbasin 9
Subbasin 10
Subbasin 11
Subbasin 12
Subbasin 13
Subbasin 14

9.0
7.8

18.0
13.1
11.9
11.3
9.9
7.4

Method
TR-55              

TOC (min)

103.9
84.4
82.4
21.4
26.8
41.5
16.4
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The sheet flow is flow over plane surfaces.  With sheet flow, the friction value 
(Manning’s n) is an effective roughness coefficient that includes the effect of raindrop 
impact; drag over the plane surface; obstacles such as litter, crop ridges, and rocks; and 
erosion and transportation of sediment.  The Manning’s roughness coefficient values for 
sheet flow are shown in Table 5. 
 
Table 5 – Manning’s Coefficient for Overland Sheet Flow 

Surface Description n
  Smooth asphalt 0.011
  Smooth concrete 0.012
  Ordinary concrete lining 0.013
  Good wood 0.014
  Brick with cement mortar 0.014
  Vitrified clay 0.015
  Cast iron 0.015
  Corrugated metal pipe 0.024
  Cement rubble surface 0.024
  Fallow (no residue) 0.050
Cultivated soils
  Residue cover ≤ 20% 0.060
  Residue cover > 20% 0.170
  Range (natural) 0.130
Grass
  Short prairie grass 0.150
  Dense grasses 0.240
  Bermuda grass 0.410
Woods
  Light underbrush 0.400
  Dense underbrush 0.800

Manning's Roughness for overland sheet flow

 
 
The calculation of sheet flow is shown in Equation 2. 
 

( )
( ) 4.05.0

2

8.0007.0
sP

nLtsheet =     Equation 2 

 
where: tsheet = travel time of sheet flow (hr) 
 n = Manning’s roughness coefficient 
 L = flow length (ft) 
 P2 = 2-year, 24-hour rainfall (in) 
 s = slope of hydraulic grade line (land slope, ft/ft) 

   
 
After a maximum of 300 feet, sheet flow usually becomes shallow concentrated flow.  
The average velocity for this flow can be determined from Figure 6. 
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Figure 6 – Average Velocity Estimation for Shallow Concentration Flow 

 
 
After determining the average velocity from Figure 6, Equation 3 is then used to 
determine the shallow concentration flow travel time. 
 

V
Ltshallow 3600

=   Equation 3 

 
where: tshallow = travel time of shallow concentration flow (hr) 
 L = flow length (ft) 
 V = average velocity (ft/s) 
 3600 = conversion factor from seconds to hours 

 
 
The last portion of the time of concentration calculation is to determine the open 
channel flow travel time.  Manning’s equation or water surface profile information can be 
used to estimate average flow velocity.   
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The average velocity is determined by using Manning’s equation shown in Equation 4. 
 

n
srV

2
1

3
2

49.1
=    Equation 4 

 
where: V = average velocity (ft/s) 
 r = hydraulic radius (ft) and is equal to a/pw 
 a = cross sectional flow area (ft2) 
 pw = wetter perimeter (ft) 
 s = slope of the hydraulic grade line (channel slope, ft/ft) 
 n = Manning’s roughness coefficient for open channel flow (Table 4) 

 
Table 6 – Manning’s Coefficient for Channels and Pipes 

Conduit Material n
Closed conduits
  Asbestos-cement pipe 0.011-0.015
  Brick 0.013-0.017
Cast iron pipe
  Cement lined & seal coated 0.011-0.015
  Concrete (monolithic) 0.012-0.014
  Concrete pipe 0.011-0.015

Corrugated-metal pipe (0.5-2.5 inch 
corrugations)

  Plain 0.022-0.026
  Paved invert 0.018-0.022
  Spun asphalt lined 0.011-0.015
  Plastic pipe (smooth) 0.011-0.015
Vitrified clay
  Pipes 0.011-0.015
  Liner plates 0.013-0.017
Open channels
Lined channels
  Asphalt 0.013-0.017
  Brick 0.012-0.018
  Concrete 0.011-0.020
  Rubble or riprap 0.020-0.035
  Vegetal 0.030-0.040
Excavated or dredged
  Earth, straight and uniform 0.020-0.030
  Earth, winding, fairly uniform 0.025-0.040
  Rock 0.030-0.045
  Unmaintained 0.050-0.140
Natural channels (minor streams, top 
width at flood stage < 100 feet)
  Fairly regular section 0.030-0.070
  Irregular section with pools 0.040-0.100

Values of Manning's coefficient for channels and pipes

 
 
After the average velocity is determined, Equation 3 is used to calculate the travel time 
for open channel flow.  The total time of concentration can be determined by using 
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Equation 1.  For the uncertainty of the time of concentrations, a conservative approach 
of using lag time was implemented.  The lag time was calculated using Equation 5. 
 
  totallag tt ×= 6.0    Equation 5 
 

where: tlag = lag time 
 ttotal = total time of concentration (min) 

 
The calculated values for each basin in the Pole Canyon watershed are shown in Table 
7.  The calculated values for the subbasins of the proposed development are shown in 
Table 8. 
 
Table 7 – Watershed Time of Concentration – Upstream of Proposed Development 

Section Area (ac) Area (mi) tsheet tshallow topen channel ttotal tlag (min)

Basin C
1 1011.7 1.6 23.34 4.76 17.97 46.1 27.6
2 1527.5 2.4 23.34 4.76 21.57 49.7 29.8
3 1293.0 2.0 23.34 4.76 19.53 47.6 28.6
4 904.4 1.4 23.34 6.06 40.40 69.8 41.9

Basin D
5 434.3 0.7 23.34 4.76 12.90 41.0 24.6
6 271.7 0.4 23.34 6.06 24.16 53.6 32.1

Basin A 1109.7 1.7 25.52 4.76 35.48 65.8 39.5
Basin B 357.7 0.6 23.34 6.67 42.11 72.1 43.3  

 
Table 8 – Watershed Time of Concentration – Proposed Development 

Section Area (ac) Area (mi) tsheet tshallow topen channel ttotal tlag (min)

Subbasin 0 64.0 0.10 2.99 5.2 0.82 9.0 6.0
Subbasin 1 146.4 0.23 2.63 3.8 1.40 7.8 6.0
Subbasin 2 221.1 0.35 2.49 3.3 1.66 7.4 6.0
Subbasin 3 148.3 0.23 3.08 5.6 1.16 9.9 6.0
Subbasin 4 121.1 0.19 3.03 5.4 2.81 11.3 6.8
Subbasin 5 101.0 0.16 3.37 7.0 1.47 11.9 7.1
Subbasin 6 153.0 0.24 3.54 7.9 1.65 13.1 7.9
Subbasin 7 110.2 0.17 4.12 11.6 2.22 18.0 10.8
Subbasin 8 155.7 0.24 4.01 10.9 1.50 16.4 9.8
Subbasin 9 138.3 0.22 6.05 30.4 5.03 41.5 24.9

Subbasin 10 432.6 0.68 4.62 15.5 6.68 26.8 16.1
Subbasin 11 224.0 0.35 4.33 13.2 3.94 21.4 12.9
Subbasin 12 79.3 0.12 8.47 70.4 3.52 82.4 49.4
Subbasin 13 479.3 0.75 8.47 70.4 5.59 84.4 50.7
Subbasin 14 444.9 0.70 9.05 83.2 11.71 103.9 62.4  

 
After calculating the times of concentration, the lag time were entered into the HEC-
HMS model.  The peak discharge for the 10-year, 50-year, and 100-year storm events 
for the Pole Canyon watershed is shown in Table 9.   
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Table 9 – Subbasin Discharge Results Summary 

Basin Drainage Area 10-Year 24-Hr 50-Year 24-Hr 100-Year 24-Hr
(mi2) (cfs) (cfs) (cfs)

Basin A 1.7 43.3 90.3 164.6
Basin B 0.6 18.4 45.0 74.3
Basin C 7.4 145.5 257.7 466.4

1 1.6 32.0 56.3 112.2
2 2.4 47.9 84.3 163.4
3 2.0 39.9 70.3 138.3
4 1.4 27.5 48.6 83.4

Basin D 1.1 20.5 36.8 66.1
5 0.7 13.2 23.6 44.9
6 0.4 7.4 13.4 22.8

Peak Discharge

 
 
As shown in Tables 9, the greatest amount of peak discharge occurs in Subbasin C.  
The amount of runoff calculated is approximately 146 cfs, 258 cfs, and 466 cfs for the 
10-year, 50-year, and 100-year storm events, respectively. 
 
The calculations of the times of concentration for the proposed development was 
computed and the lag times were entered into the HEC-HMS model.  The peak 
discharge for the 10-year, 50-year and 100-year storm events for the proposed 
development is shown in Table 10 and the calculated allowable discharge rates are 
shown in Table 11.  Although the subbasins have a computed peak discharge rate, the 
allowable discharge is regulated per storm event.  This limited discharge rate is 
calculated in being the total peak discharge rate in cfs per acre of the total area within 
the subbasin.  The regulated discharge rate is a commonly accepted practice by the 
surrounding communities. 
 
Table 10 – Subbasin Discharge Results Summary 

Basin Drainage 
Area (acres) 

10-yr Peak 
Discharge 

(cfs) 

50-yr Peak 
Discharge 

(cfs) 

100-yr Peak 
Discharge 

(cfs) 
Subbasin-0 (WH) 64.0 46.0 74.1 91.0 

Subbasin-1 147.2 42.4 104.2 143.7 
Subbasin-2 224.0 53.5 132.8 188.8 
Subbasin-3 147.2 28.7 72.5 106.4 
Subbasin-4 121.6 23.7 59.9 87.9 
Subbasin-5 102.4 20.0 50.4 74.0 
Subbasin-6 153.6 30.0 75.7 111.1 
Subbasin-7 108.8 19.1 51.1 75.8 
Subbasin-8 153.6 28.4 73.8 109.0 
Subbasin-9 140.8 24.7 61.4 87.7 
Subbasin-10 435.2 70.0 219.8 323.6 
Subbasin-11 224.0 43.0 123.1 178.5 
Subbasin-12 76.8 12.3 29.8 41.0 
Subbasin-13 480.0 59.9 154.1 218.6 
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Table 11 – Allowable Discharge Results Summary 

Basin  10-year Release 50-year Release 100-year Release 
  Rate (cfs/acre) Rate (cfs/acre) Rate (cfs/acre) 

Subbasin 0 - (WH) 0.31 0.50 0.62 
Subbasin 1 0.29 0.71 0.98 
Subbasin 2 0.36 0.90 1.28 
Subbasin 3 0.19 0.49 0.72 
Subbasin 4 0.16 0.41 0.60 
Subbasin 5 0.14 0.34 0.50 
Subbasin 6 0.20 0.51 0.75 
Subbasin 7 0.13 0.35 0.51 
Subbasin 8 0.19 0.50 0.74 
Subbasin 9 0.17 0.42 0.60 
Subbasin 10 0.48 1.49 2.20 
Subbasin 11 0.29 0.84 1.21 
Subbasin 12 0.08 0.20 0.28 
Subbasin 13 0.41 1.05 1.49 

 
 
As shown in Tables 10 and 11, the greatest amount of peak discharge for all storm 
events occurs in Subbasin 10.  The peak discharge calculated is approximately  70 cfs, 
220 cfs, and 324 cfs for the 10-year, 50-year, and the 100-year storm events, 
respectively. 
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Storm Drainage Plan 
Storm Drainage Facility Plan 
During the event of a 100-year 24-hour storm, the proposed development could see an 
approximate peak discharge of 466 cfs from the Pole Canyon watershed.  The 
proposed development can produce up to 70 cfs during a 10-year 24-hour storm event.  
According to surrounding communities practices, the 10-year 24-hour storm should be 
contained within the storm drain pipes, and the 100-year 24-hour storm event should be 
contained within the boundaries of the street right-of-way.  This storm drainage plan has 
been created to be conservative to prevent the loss of life and property. 
 
The proposed development is designed to convey the on-site drainage through a storm 
drainage collection system and have two drainage discharge locations.  The discharge 
locations are shown in Figure 3 and Figure 7.  The storm drainage collection system 
pipe sizing calculations are shown in Table 12.  The calculations are separated into two 
sets, relating to the two different discharge points in existing storm drainage paths.  
Both sets show the flow origins and flow rates for the 10-year 24-minute storm event.  
The off-site drainage or the Pole Canyon watershed drainage is designed to be 
conveyed through the proposed development in a manner similar to the natural 
drainage. 
 
Table 12 – Storm Drain Pipe Sizing 

Project Name: Project Number:
Open Channel Flow (Manning's) Date:
Calculations for Circular Pipe By:

Cross-Sectional 
Area          
(A)

Percent 
Capacity

Slope 
(S)

Pipe 
Area

Velocity 
(V)

K Value Flow 
Origin

Manning's 
Roughness 
Coefficient

(in) (ft) (in) (ft) (ft2) (ft/ft) (ft2) (cfs) (mgd) (fps) (Basin) (n)
30 2.5 28 2.33333 4.77 97% 0.049 4.91 97.92 63.31 20.5 1.49 1 0.013
30 2.5 28 2.33333 4.77 97% 0.030 4.91 76.61 49.54 16.1 1.49 + 2,3 0.013
36 3 34 2.83333 6.91 98% 0.018 7.07 96.49 62.39 14.0 1.49 + 6,7 0.013
48 4 45 3.75 12.24 97% 0.010 12.57 154.93 100.17 12.7 1.49 +8 0.013
60 5 56 4.66667 19.07 97% 0.003 19.63 153.84 99.46 8.1 1.49 +9,10 0.013
60 5 56 4.66667 19.07 97% 0.002 19.63 125.61 81.21 6.6 1.49 +12,13 0.013

         
         

24 2 22 1.83333 3.02 96% 0.048 3.14 53.29 34.46 17.7 1.49 4 0.013
24 2 22 1.83333 3.02 96% 0.010 3.14 24.32 15.73 8.1 1.49 +5 0.013
36 3 34 2.83333 6.91 98% 0.020 7.07 101.71 65.76 14.7 1.49 +11 0.013
60 5 56 4.66667 19.07 97% 0.003 19.63 153.84 99.46 8.1 1.49 +14 0.013

Pipe Diameter 
(d)

Depth of Flow    
(y)

Pole Canyon
7/20/2009

MPM

Flow Rate (Q)

 
 
The slope of the terrain is greater towards the west end of the proposed development.  
This is a slight problem with the storm drains.  The slope impacts the capacity of the 
storm drain.  The decrease in slope generally means the greater the size of the pipe.  In 
this case, the plan for the storm drain is to remain the same size.  That will mean that 
there is a possibility that the storm drain pipe will not have enough capacity to hold the 
100-year storm event.  In such an event, the storm drain pipe will over flow and spill 
over into the street.  According to surrounding community practices, this practice is 
acceptable for the 100-year storm event.  To prevent any damage to the street or any 
strong surge from storm spill over, bubble up man holes will be installed.  Figure 7 
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shows the Pole Canyon proposed development and the location of the proposed storm 
drainage piping. 
 
As stated, It is proposed that the Pole Canyon watershed drainage be conveyed 
through the proposed development in a manner and direction similar to its natural 
drainage.  This is to be done with the use of manmade swales within the proposed 
pedestrian and equestrian trail easements.  Proposed parks can be planned in a 
location such that the drainage can be collection and the park may be used as a 
retention / detention basin.  This will allow the drainage to be detained and released at a 
more manageable rate.  The courses or paths of the Pole Canyon watershed drainage 
run-on is shown in Figure 7.  The volumes of storm run-off from the Pole Canyon 
watershed subbasins are estimated in Table 13.  The subbasins are shown in Figure 2. 
 
Table 13 – Estimated Storm Drainage Volumes from Pole Canyon 

Basin Drainage Area Peak Discharge Estimated Volume 
(mi2) (cfs) (gal)

Basin A 1.7 164.6 20,000,000
Basin B 0.6 74.3 10,000,000
Basin C 7.4 466.4 60,000,000
Basin D 1.1 66.1 10,000,000

100-Year 24-Hr Storm Event

 
 
The costs associated with the storm drainage plan are shown in Tables 14.  Concrete 
head walls will also be installed at the point of concentration for erosion control and to 
help aid the flows into the storm drains. 
 
Table 14 – Proposed Storm Drainage Plan Costs – Corrugated HDPE Pipe 

ITEM DESCRIPTION Quantity Unit Unit Cost COST
1 Site Work (Swale) 56,000 LF 75$                 4,200,000$       
2 Corrugated Smooth Wall Pipe -$                

24 inch 23,400 LF 50$                 1,170,000$       
30 inch 6,500 LF 55$                 357,500$         
36 inch 24,700 LF 60$                 1,482,000$       
48 inch 4,300 LF 90$                 387,000$         
60 inch 8,000 LF 175$               1,400,000$       

3 Installation 1 lump -$                -$                
4 Storm Drainage Manhole

48-60 inch diameter 165 each 3,500$            577,500$         
72 inch diameter 6 each 4,500$            27,000$           
84 inch diameter 5 each 6,000$            30,000$           

9,631,000$       

9,631,000$       
1,926,200$       

11,557,200$     

STORM DRAINAGE
Pole Canyon

Subtotal

Project Subtotal
20% Contingency

Construction Cost Subtotal  
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As stated previously, Figure 7 shows the proposed storm drainage system to convey 
storm water run-off from the foothills and canyons west of the development.  The intent 
of this storm drainage system is to pass only the off-site storm run-off through the 
development in the direction of the natural drainage in a manner that will protect 
proposed development.  This infrastructure will be constructed on an as needed basis 
as development occurs.  All upgrades are system upgrades and should be attributable 
to growth and thus impact fee eligible. 
 
It is proposed that storm water generated by developments will be contained regionally 
within proposed parks and open space.  These detention areas are also shown in 
Figure 7.  Each subbasin will produce a certain volume that will be required to be 
detained in order to minimize the large volume from the run-off.  These detention areas 
will be designed to detain the required amount from each sudbbasin.  The amount of 
run-off from that will be required from each subbasin is shown in Table 15.  The total 
area required in Table 15 takes into account that each detention area will have a 
minimum depth of 10 feet.   In the event that development takes place downstream from 
a regional detention basin, infrastructure will be constructed in order to convey this 
storm water to the nearest detention area.  The estimated costs for the detention areas 
are shown in Table 16. 
 
Table 15 – Estimated Storm Drainage Detention Volumes and Areas Required 

Basin Detention Detention Area Area 
Volume (gal) Volume (ft3) Needed (ft2) Needed (acre)

Subbasin 0 - (WH) 205,069 27,414 2,741 0.06
Subbasin 1 459,667 61,449 6,145 0.14
Subbasin 2 620,420 82,938 8,294 0.19
Subbasin 3 359,739 48,090 4,809 0.11
Subbasin 4 297,176 39,727 3,973 0.09
Subbasin 5 250,253 33,454 3,345 0.08
Subbasin 6 375,380 50,181 5,018 0.12
Subbasin 7 265,894 35,545 3,554 0.08
Subbasin 8 375,380 50,181 5,018 0.12
Subbasin 9 412,918 55,199 5,520 0.13

Subbasin 10 1,205,386 161,137 16,114 0.37
Subbasin 11 620,420 82,938 8,294 0.19
Subbasin 12 239,826 32,060 3,206 0.07
Subbasin 13 1,316,436 175,982 17,598 0.40
Subbasin 14 1,082,693 144,735 14,474 0.33  

 
White Hills Subdivision currently has a storm drainage system.  The system layout is 
shown in Figure 8.  The existing storm drainage system consists of four catch basins 
and lines of 18 inch and 36 inch diameters.  The storm water drains to the east of the 
subdivision in an existing natural drainage channel. 
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Table 16 – Proposed Storm Drainage Detention Areas Costs 

ITEM DESCRIPTION Quantity Unit Unit Cost COST
1 Excavation 41,000 YD 8.00$              328,000$         
2 Landscape and Irrigation 110,000 ft2 1.00$              110,000$         
3 Inlet / Outlet 5 lump 10,000$          50,000$           
4 Emergency Overflow Structure 5 lump 5,000$            25,000$           

513,000$         

513,000$         
102,600$         
615,600$         

STORM DRAINAGE
Pole Canyon

Subtotal

Project Subtotal
20% Contingency

Construction Cost Subtotal  
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Appendices 
 
Appendix A – Rain Fall Data 
 
Appendix B – TR-55, Table 2-2 
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Appendix A – Rain Fall Data  
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Appendix B – TR-55, Table 2-2 
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Pole Canyon Water System 
Introduction 

 
 
The purpose of this water system master plan report is to provide a basis and 
guide for water system (both indoor domestic usage and outdoor irrigation usage) 
infrastructure improvements and to aid in the establishment of water related 
impact and connection fees for Pole Canyon.  
 
The proposed development will require a significant number of infrastructure 
improvement projects but will also take advantage of existing facilities that are 
currently in use.  The existing facilities were constructed between the late 1970’s 
and 1980’s and are all part of the White Hills Water System.  These facilities, the 
storage tanks and well in particular, provide a good backbone for the proposed 
developments. 
 

Demographic and Population Projection Summary 
 
The current demographics and future population projections for Pole Canyon were 
prepared in conjunction with the overall master plan and were completed in the 
Demographic Analysis portion of this report.  Current and future population 
projections to estimated build-out in year 2030 and corresponding Equivalent 
Residential Connections (ERC) are summarized in Table 1.  It should be noted 
that the build-out year of 2030 is based on the population projections provided in 
the Demographics section of this report and is used as a reference for analyses 
contained in this report.  Actual build-out could occur before or after this date.  
 
Table 1 – Equivalent Residential Connections 

Total Current Future (YR 2030) 
Population ERC Population ERC Population ERC 

34,224 15,597 424 121 33,800 15,476
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 Pole Canyon Water System  
Overview 

 

Water System Infrastructure 
 
In order to establish a reasonable water impact fee, it is important to briefly review 
and understand the existing facilities that will become part of the Pole Canyon 
Water System.  These existing facilities are all part of the existing White Hills 
Water System which includes water storage capacity, source capacity, and 
distribution system piping.  This system is currently owned and operated by the 
White Hills Water Company.  As development of the area progresses, it is 
anticipated that ownership and operational responsibilities may at some point be 
transferred to a new municipality, special service district or other body politic in the 
event of probable annexation(s) and/or other entitlement development(s).   

Water Storage and Source Capacities 
The source of all water for the development is groundwater withdrawn from the 
underlying alluvial aquifer from a single well, the Cook Well.  While there are 
several other wells on the property, the Cook Well is the only well certified for 
indoor use and has a capacity of 3.0 cubic feet per second (cfs), or 1,345 gallons 
per minute (gpm).  Water is pumped into two welded steel tanks with a combined 
capacity of 770,000 gallons and is supplied to residents of White Hills Subdivision 
through a network of steel and PVC distribution piping.  It should be noted that the 
original developers of White Hills Subdivision constructed a 1 million gallon water 
storage tank in anticipation of development that never occurred.  A booster pump 
station was built at the site of the two lower tanks to supply water to the higher 1 
million gallon tank via a 10-inch steel pipeline, thus the total storage capacity is 
1,770,000 gallons.  There are approximately 10 additional homes located along 
Highway 73 that are connected to the White Hills system.  A breakdown of the 
proposed development’s existing water sources and storage tanks are 
summarized in Table 2 and shown in Figure 1. 
 
Table 2 - Water System Storage and Source Capacity 

Storage Tanks Wells 
Name Capacity (gal) Name Capacity (gpm) 

Upper Tank 1,000,000 Cook Well 1,345 
Lower Tank #1 220,000 House (Back up) Well* 70 
Lower Tank #2 550,000   

    
Total 1,770,000 Total 1,345 

* The House Well is not an approved culinary source 
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Distribution System 
As stated previously, the existing distribution system located within the Pole Canyon 
development area is part of the existing White Hills Water System.  The pipe 
materials consist of steel and PVC and range in size from 6-inch to 10-inch.   

Pressure Zones 
Currently, there are only 2 pressure zones in the system. These zones represent 
areas in the water distribution system where acceptable residential pressures, 
typically between 50 and 100 psi, are maintained by pressure reducing valves 
(PRV).  The only known PRV in the system is located at the end of the 10-inch line 
that supplies the homes on the west side of Highway 73.  This PRV establishes 
the second pressure zone in the system.  The upper tank is not directly connected 
to the distribution system but rather supplies water to the lower tanks only, thus 
the lower tanks establish the current pressure zones.  It is anticipated that 
proposed improvements will connect the upper tank directly to the water system 
requiring the installation of several PRV stations to maintain mainline pressures 
between 50 and 100 psi. 
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Pole Canyon Water System  
Analysis and Recommendations 

 
 

Water Right Analysis 
 
Pole Canyon has 2,780 acre-feet of water rights as of the beginning of 2008.  A 
transfer of 1,200 acre-feet to Eagle Mountain City is currently in process leaving a 
useful total of 1,580 acre-feet.  According to Utah Division of Water Rights 
information, approximately 175 acre-feet of these rights are classified as domestic 
use while the remaining 1,405 acre-feet are classified as either stock watering or 
irrigation rights.  It should be noted that in Cedar Valley, conversion of stock and 
irrigation water rights to domestic or municipal use takes place on a 1:1 ratio with 
100% depletion, thus the entire 1,580 acre-feet can be used to calculate the 
number of ERC that can be supported by the existing water rights.  Based on the 
State’s 0.45 acre-feet per ERC indoor use requirement 3,525 ERC can be 
supported by the existing rights.   
 
For the purposes of estimating the necessary outdoor water right requirement and 
sizing infrastructure, an average lot size must be determined and assigned an 
appropriate irrigated acreage.  This is determined by first calculating the average 
lot size for the development and then applying the correct usage requirement per 
State guidelines.  In the case of Pole Canyon, the average gross density of the  
Neighborhood Planning Areas (NPA) and the Mixed-use Planning Area (MUPA) is 
5.0 ERC per acre which corresponds most closely to 1/5 acre lots after allowances 
for roads, sidewalk and infrastructure are made.  Pole Canyon is located in zone 4 
according to the Utah Irrigated Crop Consumptive Use Zones which requires 1.87 
acre-feet per irrigated acre per year.  Typically, a 1/5 acre building lot has 
approximately 3,000 square feet (0.075 acre) of irrigated area in the form of turf, 
flower gardens or other vegetation.  Multiplying the 0.075 irrigated acreage per lot 
by 1.87 acre-feet per irrigated acre gives the outdoor use requirement per average 
lot of approximately 0.14 acre-feet.  This is the value that will be used in this report 
for planning purposes. 
 
However, development within Pole Canyon will emphasize water conservation 
particularly with outdoor water use.  This will be accomplished either through 
development covenants, conditions & restrictions (CCRs), deed restriction, and/or 
plat restriction.  In essence, each parcel of land will be assigned an amount of 
acreage that will be allowed to be irrigated.  This irrigated acreage is not 
necessarily related to lot size and will vary throughout the development.  The 
following table generally illustrates the assignable irrigated acreage sizes and 
gives allotted water for outdoor use.  
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Table 3 – Assignable Irrigated Acreage 

Irrigated Acreage 
(Sq. Ft.) 

Irrigated Acreage 
(Acre) 

Outdoor Water 
Demand          
(Ac-Ft) 

2,000 0.05 0.09 

3,000 0.075 0.14 

4,000 0.09 0.17 

6,000 0.14 0.26 

8,000 0.18 0.34 

10,000 0.23 0.43 

12,500 0.29 0.54 

15,000 0.34 0.64 

17,500 0.40 0.75 

21,500 0.50 0.92 

 

Required Water Rights 
The annual Indoor Water Right Requirement is calculated by multiplying the 
number of ERCs by the 0.45 acre-feet per ERC. 
 

ERC x 0.45 Acre-Feet/ERC = Total Indoor Requirement (Acre-Feet) 
 

The annual Outdoor Water Right Requirement is calculated by multiplying the 
number of ERCs by 0.14 acre-feet per year per ERC. 
 

ERC x 0.14 Acre-Feet/ERC = Total Outdoor Requirement (Acre-Feet) 
 

The required water rights for Pole Canyon based on demands from current ERC’s 
and future projected ERC’s are shown in Table 4. 
Table 4 – Indoor and Outdoor Water Right Requirements 

Year ERC 
Indoor 

Demand     
(Ac-Ft) 

Outdoor 
Demand     
(Ac-Ft) 

Total 
Demand 
(Ac-Ft) 

Current 
Capacity 
(Ac-Ft) 

Surplus / 
Deficit      
(Ac-Ft) 

Current (YR 
2008) 121 55 17 72 1,580 1,508 

Build-out 
(YR 2030) 15,597 7,019 2,184 9,203 1,580 (7,623) 

Water Rights Balance 
It is beneficial to know the extent of development that can take place based on the 
existing water rights.  This water rights balance will show how many ERC can be 
developed assuming the above parameters of 0.45 acre-feet per ERC indoor use 
and 0.14 acre-feet per ERC outdoor use.  Currently, there are 121 ERC that use 
approximately 72 acre-feet of the existing water rights leaving a surplus of 1,508 
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acre-feet attributable to new growth.  The past outdoor usage for White Hills 
Subdivision has been greater per lot due to the fact that the average lot size is 
greater.  As illustrated above Pole Canyon Development plans implement water 
conservation measures which will reduce water usage per lot.  Additional ERC 
given in Table 5 represents ERC that could be developed in addition to the 121 
existing ERC based on current water rights. 
 
Table 5 – Water Rights Balance 

Additional ERC 
*Indoor Use Req. 

(acre‐ft.) 
Outdoor Use Req. 

(acre‐ft.) 
Surplus Rights 

(acre‐ft.) 

2,550.00  1147.50  357.00  3.50 
2,555.00  1149.75  357.70  0.55 
2,560.00  1152.00  358.40  ‐2.40 
2,565.00  1154.25  359.10  ‐5.35 

*Additional ERC assumes all stock and irrigation rights can be converted to municipal use on a 1:1  
basis without any depletion requirement. 
 
Table 4 illustrates that approximately 2,555 ERC could be developed by balancing 
the outdoor and indoor use requirements against surplus water rights.  These 
2,555 ERC are in addition to the existing 121 ERC in White Hills Subdivision.  
Based on population projections from the Demographics Analysis, this would 
occur approximately in the year 2015. 

Recommended Water Rights 
As previously stated the total water rights currently owned by Pole Canyon are 
1,580 acre-feet.  As expressed in Table 3, the current total demand is 72 acre-feet 
thus the surplus is 1,508 acre-feet.  In the year 2030, the estimated build-out water 
right requirement will be approximately 9,203 acre-feet yielding a 7,623 acre-foot 
deficit.  It should be noted that Pole Canyon has requested 5,500 acre-feet of 
water from Central Utah Water Conservancy District (CUWCD) as part of the 
Central Utah Water Project (CWP) to cover this deficit.  The additional acre-
footage requested has been earmarked for use in the Pole Canyon Business Park.  
At this point, it is somewhat uncertain the amount of water demand that will be 
required within the business park as this is completely depended on the type of 
industry that locates here.   An additional 2,200 may need to be requested. 
 
Pole Canyon water right status is shown graphically in Figure 2.  As shown, 
current water rights will provide for 2,676 ERC which will be reached in the year 
2016 according to projections. 
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The average gross density of Pole Canyon is 5.72 ERC per acre.  Assuming 80 
percent of the land to be developable and an average of 43 percent of the lot size 
to be irrigable, equates to 0.075 of an acre per ERC.  Combining the required 
outdoor and indoor use from above, each ERC requires approximately 0.85 gpm 
source capacity.  The required source capacities for Pole Canyon based on 
current conditions and projected future ERCs are given in Table 6. 
 
Table 6 – Required Source Capacity 

Year ERC 
Indoor 

Demand 
(gpm) 

Outdoor 
Demand 

(gpm) 

Current 
Capacity 

(gpm) 
Surplus / 

Deficit (gpm) 

Current (YR 2008) 121 67 36 1,345 1,239 
Build-out (YR 2030) 15,597 8,665 4,633 1,345 (11,953) 

Recommended Source Capacity 
As outlined in Table 2, the current indoor water source capacity for Pole Canyon is 
1,345 gpm.  From Table 5, the current water demand of 103 gpm results in a 
surplus of 1,239 gpm.  With the Cook Well producing its rated capacity of 3.0 cfs 
(1,345 gpm) the current surplus should be adequate for the addition of 
approximately 1,458 ERC based on state source requirements.  At build-out, or 
approximately 15,597 ERC, the total demand is estimated to be 13,298 gpm for a 
future deficit of 11,953 gpm.  As stated previously, Pole Canyon has requested 
additional water from the CUWCD.  Table 7 provides an anticipated delivery 
schedule of this water.   
 

Table 7 – Estimated CWP Water Schedule 

Year 
Estimated Water Demand 

Year 
Estimated Water Demand 

Acre-feet gpm Acre-feet gpm 

2012 60 37 2018 500 310 
2013 100 62 2019 500 310 
2014 200 124 2020 500 310 
2015 280 174 2025 1500 930 
2016 330 205 2030 1130 701 

 
When CWP water is made available, it will be delivered through existing water 
distribution piping currently routed through existing communities located on the 
east side of Cedar Valley.  Due to the west-side location of Pole Canyon and cost 
of distribution pipeline infrastructure, it makes sense to leave this water on the east 
side of the valley and exchange it via point of diversion change applications for 
ground water rights to be developed on the west side of Cedar Valley in the form  
of groundwater wells.  This approach will accomplish two main goals; first, it will 
save the expense of miles of large diameter distribution line along with problems 
and costs associated with cross-country pipeline installations and maintenance, 
and second, it will allow much better control of water resources to the west side of 
Cedar Valley as development progresses.  Although this system would not initially 
be physically interconnected to piping on the east side of Cedar Valley, it is 



Po
Aq

anticip
Moun
collec
rights
flexib
from a
points
made
 
Follow
Cook
well c
It is a
equip
pump
neede
estim
CWP
 

Figure

As sta
Ceda
use fu
water

Fl
ow

 (g
pm

)

ole Canyon W
qua Engineeri

ipated that 
ntain, an int
cted from sa
s be arrange
ility in sour
any combin
s of diversio
e concurren

wing this pr
k well be uti
capacity, wh
assumed tha
pment on-ha
p in a timely
ed basis to 
ated requir
 water is m

e 3 - Indoor S

ated, it will 
ar Valley to 
uture CWP 
r is not mad

0

2,000

4,000

6,000

8,000

10,000

12,000

0

1
00

0

W

Wet Utility Mas
ing, Inc. 

as develop
terconnect 
aid develop
ed such tha
rce supply a
nation of we
on of water
ntly with the

roposed me
lized until d
hich as stat
at the opera
and to chan
y manner.   

support de
red source 

made availab

Source Capa

be necessa
accommod
water right

de available

1,
00

0

2,
00

0

3,
00

0

Water S

2000 GPM

YR
20
14

ster Plan

pment fills in
would be e
pment.  It is
at all points
and allowing
ells within th
r rights with
e deliveries 

ethod of wa
developmen
ted previou
ator of the w
nge-out or r
Source ca

evelopment
demand ve
ble. 

acity with Est

ary develop
date future g
ts for these
e, the wells 

4,
00

0

5,
00

0

6
00

0

Source C

30

M

YR
20
16

YR
20
19

n the land b
stablished 

s important 
s of diversio
g the total a
he system.
 local gove
of anticipat

ater source 
nt necessita
s would be
water syste
remedy any
pacity could
t.  Figure 3 
erses availa

timated CWP

p groundwa
growth and

e groundwat
will still be 

6,
00

0

7,
00

0

8,
00

0

ERC / YE

Capacity

"Steps" sh
Water Del

000 GPM

25

between Po
and paid fo
to note tha

on be comb
allotted wat
  Exchange

ernments/m
ted CWP w

planning, it
ates the con

e approxima
em would h
y issue that
d then be c
is a graphic

able source

P Water 

ater sources
 transfer/ex
ter rights.  
required to

9,
00

0

10
,0

00

11
,0

00

EAR

y w/ CW

ow CWP 
iveries

00 GPM

YR
20
23

Water Sys
P

ole Canyon 
or by impac
t in the inte
ined, thus c
ter right to b
es and chan
unicipalities

water.   

t is recomm
nstruction o
ately in the 
ave a spare
t might arise
constructed 
cal represe
 capacity a

s on the we
xchange the
In the case
o provide ad

12
,0

00

13
,0

00

WP Wate

Water R

CWP W

Well Ca

13,3
GPM
15,5

YR
20
26

stem Analysis
Page 12 of 22

and Eagle 
ct fees 
erim water 
creating 
be pulled 
nges in 
s would be 

mended the
of additiona
year 2015.
e pump and
e with the 
on an as-

entation of 
assuming th

est side of 
e right to 
 that CWP 
dequate 

14
,0

00

15
,0

00

16
,0

00

er

Required

Water

pacity

351 
M 
597 ERC

YR
20
30

s 
2 

 
al 
  
d 

he 

 

YR
20
30



Pole Canyon Wet Utility Master Plan  Water System Analysis 
Aqua Engineering, Inc.  Page 13 of 22 

source water for the proposed development in Pole Canyon.  It should be noted 
that water rights acquisition for this situation should approximately follow the 
source capacity development to avoid any disruptions in service.  

 

Source Capacity Summary 
 
As stated, it is anticipated that CWP water will be available in the future to the east 
side of Cedar Valley.  This water would be transferred/exchanged with local 
municipalities that can immediately use the water through existing distribution 
systems in exchange for groundwater rights to be developed on the west side of 
the valley.  Table 8 lists the anticipated well development within Pole Canyon. 
 
Table 8 – Recommended Source Capacity Infrastructure 

Source Capacity 
Infrastructure 

Additional 
Flow 
(gpm) 

*Total Flow 
Available 

(gpm) 
ERC 

Approx. 
Construction 

Year  

Well 1  2,000 3,415 3,744 2015 
Well 2 2,000 5,415 5,617 2017 
Well 3 3,000 8.415 9,392 2019 
Well 4 3,000 11.415 12,777 2023 
Well 5 2,000 13,415 15,597 2026 

*Total Flow Available includes existing source capacity of 1,415 gpm from the Cook Well and 
backup House Well. 
 

Water Storage Analysis 
 
Communities in Utah are required to provide adequate water storage capacity to 
satisfy both indoor and outdoor average day water demands.  In addition to indoor 
use requirements, Pole Canyon must provide for fire suppression storage, as 
stated in the Utah State Administrative Codes for Public Drinking Water Systems 
R309-510.  The indoor storage requirement is 400 gallons per ERC.  The outdoor 
storage requirement is 2,848 gallons per irrigated acre. 
 
It is proposed that fire suppression requirements match those of the surrounding 
communities, thus equaling a sustained fire protection flow of 1,750 gpm for 2 
hours.  This equates to a total fire protection storage requirement of 210,000 
gallons.   

Required Storage Capacity 
The Indoor Storage Capacity is determined by multiplying the number of ERC by 
the minimum 400 gallon per ERC requirement. 
 

ERC x 400 gal/ERC = Indoor Use (gallons) 
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The Outdoor Storage Capacity is determined by multiplying the number of irrigated 
acres per ERC by the minimum 2,848 gallons per irrigated acres requirement. 
 
0.075 Irrigated acres per ERC x Total number of ERC x 2,848 gallons per irrigated 

acres = Outdoor Use (gallons) 
 
The new fire protection volume is the required flow rate of 1,750 gpm multiplied by 
2 hours (120 minutes). 
 

1,750 gpm x 120 minutes = Fire Protection (gallons) 
 
The required storage capacity for Pole Canyon based on current and future ERC 
are given in Table 9. 
 
Table 9 – Indoor, and Fire Flow Water Storage Capacity 

Year ERC 
Indoor 

Demand 
(gallons) 

Outdoor 
Demand 
(gallons) 

Fire 
Protection 
(gallons) 

Total 
Demand 
(gallons) 

Current 
Capacity 
(gallons) 

Surplus / 
Deficit 

(gallons) 

Current 
(YR 2008) 121 48,400 25,846 210,000 234,246 1,770,000 1,485,754 

Build-out 
(YR 2030) 15,597 6,238,800 3,331,520 210,000 9,780,320 1,770,000 (8,010,320)

 

Recommended Storage Capacity 
Pole Canyon currently has the ability to store 1,770,000 gallons.  As shown above 
in Table 9, the current storage requirement is 234,246 for a net surplus of 
1,485,754 gallons.  Using State storage requirement estimates, the current 
storage capacity should be adequate until approximately 2015 or the addition of 
2,068 ERC.  In the year 2030, the storage requirement will be approximately 
9,780,320 equaling a net storage deficit of 8,010,320 gallons.  As shown in Figure 
4, an additional 8.2 million gallons of storage capacity will be required for proposed 
build-out population projections. 
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industrial section and occasionally these users require higher water pressure than 
do residential users.  If this is necessary, normal operating pressures in excess of 
100 psi can be maintained in these areas by adjustment of PRV settings and/or 
locations of the actual PRV.  It should be noted that residential users that are 
connected to higher pressure pipelines (80 psi and higher) may need to install an 
inline pressure reducing valve in their individual water service connection to 
reduce the water pressure to the home to a normal 45 to 60 psi.  Detailed results 
of the modeling effort will be provided in the appendix. 
 
Table 10 - Water Distribution System: Projected Design Parameters 

Design Parameters 

Average Daily Use 
Outdoor     Indoor     Total    

3.96  gpm/irrigated acres  400 gpd/ERC  827.68  gpd/ERC 
0.075  acres/ERC  0.278 gpm/ERC  0.575  gpm/ERC 
0.297  gpm/ERC          

427.68  gpd/ERC          
Peak Day Use 
Out Door     Indoor     Total    

3.96  gpm/irrigated acres  800 gpd/ERC  1227.68  gpd/ERC 
0.075  acres/ERC  0.556 gpm/ERC  0.853  gpm/ERC 

0.297  gpm/ERC 
     

1.483 
Demand 
Multiplier 

427.68  gpd/ERC          
Peak Hour (Instantaneous / Sizing) 
Out Door     Indoor     Total    

7.92  gpm/irrigated acres  1000 gpd/ERC  1855.36  gpd/ERC 
0.075  acres/ERC  0.694 gpm/ERC  1.288  gpm/ERC 

0.594  gpm/ERC  2.5 Peaking Factor  2.242 
Demand 
Multiplier 

855.36  gpd/ERC     400 gpd/ERC Average Day          
 

Summary of Water System Recommendations 

Distribution System, Source, and Storage Upgrades 
The development of Pole Canyon will require several water system upgrades as 
well as new facilities to accommodate proposed growth.  The implementation of 
each project will be timed to both adequately handle new growth and to assist in 
providing required system capacity as stated in previous sections of this report.  
However, a major strength of the development is the existence of the utility 
infrastructure within White Hills Subdivision.  This infrastructure was originally 
designed to accommodate several phases of White Hills Subdivision although only 
one phase was finished.  Thus, much of the piping is oversized for existing usage 
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demands which, in turn, provides immediate system capacity for proposed 
development in Pole Canyon.  In particular, the main 10” water main that provides 
water to White Hills from the existing tanks.  This line has an average capacity of 
approximately 3.5 cfs (1,570 gpm) or the equivalent of 1,219 ERC of which only 
121 ERC are currently connected.  Using this data, the 10” main line will reach 
capacity in approximately the year 2015 at a projected population of 4,266 
persons.  Preliminary construction phasing within Pole Canyon has been planned 
such that the initial development can be served by this 10” main line.  This 
development includes a residential section located immediately east of the existing 
lower tanks and west of White Hills Subdivision and an industrial section located 
east of the existing wastewater treatment lagoons.  The residential section will be 
serviced by the upper tanks through the existing 10” main to maintain sufficient 
residential pressures while the proposed industrial section will be serviced through 
the 10” main from the lower tanks.  Several small projects such as pressure 
reducing stations, a tank bypass on the lower tanks, and connecting piping will be 
required to accommodate the use of the 10” main lines as stated.  The estimated 
cost for these projects is $1,518,856.25.  A detailed breakdown of the costs is 
included in the appendix and titled Phase 1 – Water System Infrastructure.   
 
Currently, the Cook Well provides all the indoor use water to the White Hills 
Subdivision.  However, due to deteriorating conditions, the building, pumps, 
controls, electrical and telemetry equipment will need to be upgraded to meet and 
comply with Eagle Mountain standards.  A chlorine disinfection injection system 
will also need to be added to the system when the physical connection of the 
White Hills Subdivision system is made with the Eagle Mountain culinary system 
or if the source fails biological testing.  When the chlorine disinfection system is 
installed, at an estimated date of 2022, or the existing building becomes 
structurally unsound, a new chlorination building will be constructed to house the 
chlorine disinfection system.  The cost estimate of these upgrades are found in the 
appendix. 
 
Future or additional development sections will require the construction of 
numerous water system piping projects which are shown in Table 10.  It is very 
difficult, if not impossible to accurately determine construction phasing for a project 
of this size and scope.  Therefore, it is not the intent of this report to assign 
development phasing as it pertains to water system utilities.  However, in order to 
aide in the calculation of current and future year construction costs, it is necessary 
to establish a conceptual utility construction phase diagram.  Figure 6 graphically 
depicts a reasonable conceptual utility construction phasing diagram from which 
costs and construction priorities have been assigned.  Again, this diagram is 
conceptual in nature and the dates and priorities of each project can and will vary 
from those shown.  It should also be noted that several of the larger sized 
distribution lines would be built as parallel lines.  For example, the developer may 
choose to install two 12” lines in parallel (in place of one 18”) with one line being 
installed initially to serve proposed development within the reasonable future.  The 
remaining 12” line would be installed at a later date when and if required by further 
development.  It should be determined at the time of design and construction 
which diameter lines would be hydraulically equivalent to the lines proposed in the 
master plan to ensure the required ultimate flow can be met.  This method of 
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meeting immediate demand while maintaining flexibility in the system is beneficial 
in that it saves operation and maintenance costs due to smaller line sizes and 
does not tie up funds with unnecessary capacity. 
 
As development progresses, the water system model provided with this master 
plan should be consulted and revised as needed when a significant change is 
made in the concept plan.  This will assure that any change will not adversely 
affect the development as a whole and will ensure efficient water system function 
throughout the development.  Table 10 provides a cost estimate summary 
including an estimated year of construction for the projects shown in Figure 6.  The 
estimated year of construction should be viewed as a basis only to provide 
“Construction Year” cost to account for inflation over the course of the project.  All 
upgrades are system upgrades and should be attributable to growth and thus 
impact fee eligible. 

A more detailed current value cost estimate for each of these projects has been 
included in the appendix.  Future construction costs have been projected 
assuming an estimated three percent per year for inflation and are shown in the 
construction year cost column in Table 10.  Current dollar construction costs 
required for all upgrades to the system until build-out is reached (estimated YR 
2030) are calculated at $24,345,068.75. 
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Table 10 - Water System Projects: Estimated Construction Costs 

Project System 
Component 

Approximate 
Year of 

Construction 

Approximate 
ERC 

Capacity 
Current           

Year Cost 
Construction      

Year Cost 

Phase 1 - Water 
System Infrastructure Distribution 2009 279   $ 1,518,856.25   $ 1,518,856.25 
Phase 2 - Water 
System Infrastructure Distribution 2010 398   $ 3,151,725.00   $ 3,246,276.75 
Phase 3 - Water 
System Infrastructure Distribution 2012 809   $    413,100.00   $    450,279.00 
Phase 4 - Water 
System Infrastructure Distribution 2013 1,132   $    845,375.00   $    946,820.00 
Well #1 Source 2014 1,585   $    475,650.00   $    546,997.50 
Tank #1 Storage 2014 1,585   $ 3,519,755.00   $ 4,047,718.25 
Phase 5 - Water 
System Infrastructure Distribution 2015 2,219   $    566,100.00   $    667,998.00 
Phase 6 - Water 
System Infrastructure Distribution 2015 2,219   $    221,187.50   $    261,001.25 
Well #2 Source 2016 2,996   $    475,650.00   $    575,536.50 
Phase 7 - Water 
System Infrastructure Distribution 2016 2,996   $    360,875.00   $    436,658.75 
Tank #2 Storage 2018 4,681   $ 3,519,755.00   $ 4,470,088.85 
Well #3 Source 2019 5,617   $    628,440.00   $    816,972.00 
Tank #3 Storage 2021 7,589   $ 3,519,755.00   $ 4,786,866.80 
New Chlorination Bldg Distribution 2022 8,491  $    187,500.00   $    260,625.00 
Well #4 Source 2023 9,392   $    628,440.00   $    892,384.80 
Tank #4 Storage 2025 11,056   $ 3,837,255.00   $ 5,679,137.40 
Well #5 Source 2026 11,941   $    475,650.00   $    718,231.50 
Total       $24,345,068.75  $30,322,448.60 

Existing Water System Infrastructure Valuation 
It is beneficial, when setting impact fee requirements, to know the value of existing 
utility infrastructure.  In the case of Pole Canyon, there is significant water system 
infrastructure particularly when storage is concerned.  Table 11 below is a Water 
System Valuation.  This valuation was prepared using estimated current day 
replacement costs of the individual components. 
 
Table 11 – Existing Water System Valuation 

*Storage was considered as one system with surplus capacity representing each tanks capacity as 
a ratio of total capacity. 
**Distribution capacity is based on surplus capacity in the 10” Main line

Item Description YR 
Operational 

Design 
Life 

Surplus 
Capacity 

(ERC) 
Replacement Cost 

1 220,000 Gal. Tank 1979 50 *296 $           350,000
2 500,000 Gal. Tank 1984 50 *766 $           750,000
3 1,000,000 Gal. Tank 1979 65 *1,408 $        1,500,000
4 Cook Well & Pump House 1979 35 1,582 $           300,000
5 Booster Pump Station 1979 35 1,582 $          150,000
6 Distribution Piping 1979 65 **1,845 $          950,000

Totals  $       4,000,000
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Appendix 
 
Estimate – Wells #1 & #2 & #5(2,000 gpm Each) 
 
Estimate – Well #3 & #4 (3,000 gpm Each) 
 
Estimate – Tank #1 (2 Million Gallon) 
 
Estimate – Tank #2 (2 Million Gallon) 
 
Estimate – Tank #3 (2 Million Gallon) 
 
Estimate – Tank #4 (2 Million Gallon) 
 
Estimate – Phase 1 – Water System Infrastructure 
 
Estimate – Phase 2 – Water System Infrastructure 
 
Estimate – Phase 3 – Water System Infrastructure 
 
Estimate – Phase 4 – Water System Infrastructure 
 
Estimate – Phase 5 – Water System Infrastructure 
 
Estimate – Phase 6 – Water System Infrastructure 
 
Estimate – Phase 7 – Water System Infrastructure 
 
Estimate – Cook Well House Upgrade – Water System Infrastructure 
 
Estimate – New Chlorination Building – Water System Infrastructure 
 
WaterGEMS V8i Model Output 



DATE: 8/13/2008

Item Description Service Provider Quantity Unit Unit Price Amount

1

2
Water Rights - Change Application:  This assumes that White 
Hills SSD has a completed detailed water rights summary. AQUA 10 Hourly 85.00$          850.00$            

3 Preliminary Well Location Assessment AQUA / IGES 1 L.S. 2,000.00$     2,000.00$         
4 PER (Preliminary Engineering Report) for State Approval AQUA / IGES 1 L.S. 3,000.00$     3,000.00$         

5
Engineering Design -  Plans and Specifications for drilling and 
test pumping the new well for State Approval. AQUA/IGES 1 L.S. 6,000.00$     6,000.00$         

6 Phase I Total 11,850.00$       

8 Drill 18 " Well, install 16" Casing, Screens and Gravel Pack Contractor  (Bid) 550 Ln.Ft. 250.00$        137,500.00$     
10 Test Pump Contractor  (Bid) 1 L.S. 30,000.00$   30,000.00$       
11 Well House - Building, Valves, Electrical, Fencing Contractor  (Bid) 1 L.S. 100,000.00$ 100,000.00$     
12 New Pump, Motor, Tube, Shaft and Column Contractor  (Bid) 1 L.S. 100,000.00$ 100,000.00$     
13 Piping to Tank Contractor  (Bid) 100 Ln.Ft. 45.00$          4,500.00$         
14 Construction Subtotal 372,000.00$     

Pole Canyon 
FUTURE UNDERGROUND WATER WELL (Wells 1 & 2 & 5) 2,000 gpm each

ENGINEER'S OPINION OF PROBABLE COSTS

Phase I - Obtain Authorization to Drill (Start Card)

Phase II - Drill, Equip, Connect to System

15 Contigency 15% 55,800.00$       

16 Utility Power TBD 5,000.00$         
19 Utilities and Land Subtotal 5,000.00$         

20 Engineering Design - Well House, Pump, Elect, Etc. AQUA Hourly 12,500.00$       
21 Bidding & Construction Management AQUA Hourly 10,000.00$       
22 Engineering Subtotal 22,500.00$       

23 Water Sampling AQUA/Contractor L.S. 3,500.00$         
25 Revise Drinking Water Source Protection Plan AQUA/IGES L.S. 5,000.00$         
26 Regulatory and Administation Subtotal 8,500.00$         

27 Phase II Total 463,800.00       

28 PROJECT TOTAL 475,650.00       



DATE: 8/13/2008

Item Description Service Provider Quantity Unit Unit Price Amount

1

2
Water Rights - Change Application:  This assumes that White 
Hills SSD has a completed detailed water rights summary. AQUA 10 Hourly 85.00$          850.00$            

3 Preliminary Well Location Assessment AQUA / IGES 1 L.S. 2,000.00$     2,000.00$         
4 PER (Preliminary Engineering Report) for State Approval AQUA / IGES 1 L.S. 3,000.00$     3,000.00$         

5
Engineering Design -  Plans and Specifications for drilling and 
test pumping the new well for State Approval. AQUA/IGES 1 L.S. 6,000.00$     6,000.00$         

6 Phase I Total 11,850.00$       

8 Drill 24 " Well, install 20" Casing, Screens and Gravel Pack Contractor  (Bid) 550 Ln.Ft. 250.00$        137,500.00$     
10 Test Pump Contractor  (Bid) 1 L.S. 50,000.00$   50,000.00$       
11 Well House - Building, Valves, Electrical, Fencing Contractor  (Bid) 1 L.S. 150,000.00$ 150,000.00$     
12 New Pump, Motor, Tube, Shaft and Column Contractor  (Bid) 1 L.S. 125,000.00$ 125,000.00$     
13 Piping to Tank Contractor  (Bid) 100 Ln.Ft. 45.00$          4,500.00$         
14 Construction Subtotal 467,000.00$     

Pole Canyon
FUTURE UNDERGROUND WATER WELL (Wells 3 & 4) 3,000 gpm each

ENGINEER'S OPINION OF PROBABLE COSTS

Phase I - Obtain Authorization to Drill (Start Card)

Phase II - Drill, Equip, Connect to System

15 Contigency 15% 70,050.00$       

16 Utility Power TBD 15,000.00$       
19 Utilities and Land Subtotal 15,000.00$       

20 Engineering Design - Well House, Pump, Elect, Etc. AQUA Hourly 32,690.00$       
21 Bidding & Construction Management AQUA Hourly 23,350.00$       
22 Engineering Subtotal 56,040.00$       

23 Water Sampling AQUA/Contractor L.S. 3,500.00$         
25 Revise Drinking Water Source Protection Plan AQUA/IGES L.S. 5,000.00$         
26 Regulatory and Administation Subtotal 8,500.00$         

27 Phase II Total 616,590.00       

28 PROJECT TOTAL 628,440.00       



Revision: CGN DATE: 8/13/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Tank Siting and Geotechnical Investigation AQUA / IGES 1 L.S. 4,500.00$         4,500.00$         
2 Mobilization Contractor  (Bid) 1 L.S. 75,000.00$       75,000.00$       
3 Site Clearing and Grubbing Contractor  (Bid) 1 L.S. 18,000.00$       18,000.00$       
4 Tank Excavation and Materials Disposal Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       
5 Tank Backfill Contractor  (Bid) 1 L.S. 18,000.00$       18,000.00$       
6 Site Restoration and Landscaping Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       
7 Site Fencing Contractor  (Bid) 1200 L.F. 10.00$              12,000.00$       
8 1.0 M Gallon Concrete Tank Construction Contractor  (Bid) 1 L.S. 2,500,000.00$  2,500,000.00$  
9 Tank and Tank Site Piping Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       

10 Connection to Distribution System Contractor  (Bid) 1200 L.F. 45.00$              54,000.00$       
11 Construction Subtotal 2,756,500.00$  

12 Contingency 15% 413,475.00$     

13 Engineering Design AQUA  Hourly 151,607.50$     
14 Bidding & Construction Management AQUA Hourly 179,172.50$     
15 Engineering Subtotal 330,780.00$    

Pole Canyon 
2,000,000 GALLON STORAGE TANK #1

ENGINEER'S OPINION OF PROBABLE COSTS

15 Engineering Subtotal 330,780.00$    

16 Rights-of-way WHSSD/AQUA Hourly 5,000.00$         
17 Funding Adminstration AQUA Hourly 14,000.00$       
18 Design and Administration Subtotal 19,000.00$       

19 PROJECT TOTAL 3,519,755.00    



Revision: CGN DATE: 8/13/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Tank Siting and Geotechnical Investigation AQUA / IGES 1 L.S. 4,500.00$         4,500.00$         
2 Mobilization Contractor  (Bid) 1 L.S. 75,000.00$       75,000.00$       
3 Site Clearing and Grubbing Contractor  (Bid) 1 L.S. 18,000.00$       18,000.00$       
4 Tank Excavation and Materials Disposal Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       
5 Tank Backfill Contractor  (Bid) 1 L.S. 18,000.00$       18,000.00$       
6 Site Restoration and Landscaping Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       
7 Site Fencing Contractor  (Bid) 1200 L.F. 10.00$              12,000.00$       
8 1.0 M Gallon Concrete Tank Construction Contractor  (Bid) 1 L.S. 2,500,000.00$  2,500,000.00$  
9 Tank and Tank Site Piping Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       

10 Connection to Distribution System Contractor  (Bid) 1200 L.F. 45.00$              54,000.00$       
11 Construction Subtotal 2,756,500.00$  

12 Contingency 15% 413,475.00$     

13 Engineering Design AQUA  Hourly 151,607.50$     
14 Bidding & Construction Management AQUA Hourly 179,172.50$     
15 Engineering Subtotal 330,780.00$    

Pole Canyon 
2,000,000 GALLON STORAGE TANK #2

ENGINEER'S OPINION OF PROBABLE COSTS

15 Engineering Subtotal 330,780.00$    

16 Rights-of-way WHSSD/AQUA Hourly 5,000.00$         
17 Funding Adminstration AQUA Hourly 14,000.00$       
18 Design and Administration Subtotal 19,000.00$       

19 PROJECT TOTAL 3,519,755.00    



Revision: CGN DATE: 8/13/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Tank Siting and Geotechnical Investigation AQUA / IGES 1 L.S. 4,500.00$         4,500.00$         
2 Mobilization Contractor  (Bid) 1 L.S. 75,000.00$       75,000.00$       
3 Site Clearing and Grubbing Contractor  (Bid) 1 L.S. 18,000.00$       18,000.00$       
4 Tank Excavation and Materials Disposal Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       
5 Tank Backfill Contractor  (Bid) 1 L.S. 18,000.00$       18,000.00$       
6 Site Restoration and Landscaping Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       
7 Site Fencing Contractor  (Bid) 1200 L.F. 10.00$              12,000.00$       
8 1.0 M Gallon Concrete Tank Construction Contractor  (Bid) 1 L.S. 2,500,000.00$  2,500,000.00$  
9 Tank and Tank Site Piping Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       

10 Connection to Distribution System Contractor  (Bid) 1200 L.F. 45.00$              54,000.00$       
11 Construction Subtotal 2,756,500.00$  

12 Contingency 15% 413,475.00$     

13 Engineering Design AQUA  Hourly 151,607.50$     
14 Bidding & Construction Management AQUA Hourly 179,172.50$     
15 Engineering Subtotal 330,780.00$    

Pole Canyon 
2,000,000 GALLON STORAGE TANK #3

ENGINEER'S OPINION OF PROBABLE COSTS

15 Engineering Subtotal 330,780.00$    

16 Rights-of-way WHSSD/AQUA Hourly 5,000.00$         
17 Funding Adminstration AQUA Hourly 14,000.00$       
18 Design and Administration Subtotal 19,000.00$       

19 PROJECT TOTAL 3,519,755.00    



Revision: CGN DATE: 8/13/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Tank Siting and Geotechnical Investigation AQUA / IGES 1 L.S. 4,500.00$         4,500.00$         
2 Mobilization Contractor  (Bid) 1 L.S. 75,000.00$       75,000.00$       
3 Site Clearing and Grubbing Contractor  (Bid) 1 L.S. 18,000.00$       18,000.00$       
4 Tank Excavation and Materials Disposal Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       
5 Tank Backfill Contractor  (Bid) 1 L.S. 18,000.00$       18,000.00$       
6 Site Restoration and Landscaping Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       
7 Site Fencing Contractor  (Bid) 1200 L.F. 10.00$              12,000.00$       
8 1.0 M Gallon Concrete Tank Construction Contractor  (Bid) 1 L.S. 2,750,000.00$  2,750,000.00$  
9 Tank and Tank Site Piping Contractor  (Bid) 1 L.S. 25,000.00$       25,000.00$       

10 Connection to Distribution System Contractor  (Bid) 1200 L.F. 45.00$              54,000.00$       
11 Construction Subtotal 3,006,500.00$  

12 Contingency 15% 450,975.00$     

13 Engineering Design AQUA  Hourly 165,357.50$     
14 Bidding & Construction Management AQUA Hourly 195,422.50$     
15 Engineering Subtotal 360,780.00$    

Pole Canyon 
2,200,000 GALLON STORAGE TANK #4

ENGINEER'S OPINION OF PROBABLE COSTS

15 Engineering Subtotal 360,780.00$    

16 Rights-of-way WHSSD/AQUA Hourly 5,000.00$         
17 Funding Adminstration AQUA Hourly 14,000.00$       
18 Design and Administration Subtotal 19,000.00$       

19 PROJECT TOTAL 3,837,255.00    



DATE: 9/9/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Mobilization Contractor  (Bid) 1 L.S. 15,000.00$       15,000.00$       
2 12" Ductile Iron Pipe Contractor  (Bid) 5000 L.F. 40.00$             200,000.00$     
3 14" Ductile Iron Pipe Contractor  (Bid) 2000 L.F. 45.00$             90,000.00$       
4 18" Ductile Iron Pipe Contractor  (Bid) 1100 L.F. 55.00$             60,500.00$       
5 24" Ductile Iron Pipe Contractor  (Bid) 4300 L.F. 65.00$             279,500.00$     
6 30" Ductile Iron Pipe Contractor  (Bid) 1400 L.F. 70.00$             98,000.00$       
7 Reconnect Existing 10" Line Contractor  (Bid) 2 E.A. 3,000.00$         6,000.00$         
8 Fire Hydrants Contractor  (Bid) 29 E.A. 4,500.00$         130,500.00$     
9 PRV Station Contractor  (Bid) 4 L.S. 55,000.00$       220,000.00$     

10 Highway 73 Crossing Contractor  (Bid) 1 L.S. 10,000.00$       10,000.00$       
11 Lower tank Bypass Contractor  (Bid) 1 L.S. 50,000.00$       50,000.00$       

Construction Subtotal 1,159,500.00$  

12 Contingency 15% 173,900.00$     

13 Engineering Design AQUA  Hourly 86,962.50$       
14 Bidding & Construction Management AQUA Hourly 57 975 00$

Pole Canyon 
Phase 1 - Water System Infrastructure

ENGINEER'S OPINION OF PROBABLE COSTS

14 Bidding & Construction Management AQUA Hourly 57,975.00$      
15 Engineering Subtotal 144,937.50$     

PROJECT TOTAL 1,478,337.50    



DATE: 9/9/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Mobilization Contractor  (Bid) 1 L.S. 10,000.00$       10,000.00$       
2 8" PVC Pipe Contractor  (Bid) 8700 L.F. 30.00$             261,000.00$     
3 24" Ductile Iron Pipe Contractor  (Bid) 1800 L.F. 65.00$             117,000.00$     
4 30" Ductile Iron Pipe Contractor  (Bid) 12300 L.F. 70.00$             861,000.00$     
5 36" Ductile Iron Pipe Contractor  (Bid) 2000 L.F. 75.00$             150,000.00$     
6 Fire Hydrants Contractor  (Bid) 40 E.A. 4,500.00$         180,000.00$     
7 PRV Station Contractor  (Bid) 3 L.S. 55,000.00$       165,000.00$     
8 24" Ductile Iron Pipe - From Pump Station Contractor  (Bid) 5000 L.F. 65.00$             325,000.00$     
9 Pump Station Contractor  (Bid) 1 L.S. 500,000.00$     500,000.00$     

Construction Subtotal 2,569,000.00$  

10 Contingency 15% 261,600.00$     

11 Engineering Design AQUA  Hourly 192,675.00$     
12 Bidding & Construction Management AQUA Hourly 128,450.00$     
13 Engineering Subtotal 321,125.00$     

Pole Canyon
Phase 2 - Water System Infrastructure

ENGINEER'S OPINION OF PROBABLE COSTS

PROJECT TOTAL 3,151,725.00    



DATE: 9/9/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Mobilization Contractor  (Bid) 1 L.S. 10,000.00$       10,000.00$       
2 10" Ductile Iron Pipe Contractor  (Bid) 2000 L.F. 35.00$             70,000.00$       
3 14" Ductile Iron Pipe Contractor  (Bid) 3100 L.F. 45.00$             139,500.00$     
4 Fire Hydrants Contractor  (Bid) 11 E.A. 4,500.00$         49,500.00$       
5 PRV Station Contractor  (Bid) 1 L.S. 55,000.00$       55,000.00$       

Construction Subtotal 324,000.00$     

6 Contingency 15% 48,600.00$       

7 Engineering Design AQUA  Hourly 24,300.00$       
8 Bidding & Construction Management AQUA Hourly 16,200.00$       
9 Engineering Subtotal 40,500.00$       

PROJECT TOTAL 413,100.00       

Pole Canyon
Phase 3 - Water System Infrastructure

ENGINEER'S OPINION OF PROBABLE COSTS



DATE: 9/9/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Mobilization Contractor  (Bid) 1 L.S. 10,000.00$       10,000.00$       
2 8" PVC Pipe Contractor  (Bid) 2200 L.F. 30.00$             66,000.00$       
3 12" Ductile Iron Pipe Contractor  (Bid) 4300 L.F. 40.00$             172,000.00$     
4 14" Cuctile Iron Pipe Contractor  (Bid) 5800 L.F. 45.00$             261,000.00$     
5 Fire Hydrants Contractor  (Bid) 22 E.A. 4,500.00$         99,000.00$       
6 PRV Station Contractor  (Bid) 1 L.S. 55,000.00$       55,000.00$       

Construction Subtotal 663,000.00$     

7 Contingency 15% 99,500.00$       

8 Engineering Design AQUA  Hourly 49,725.00$       
9 Bidding & Construction Management AQUA Hourly 33,150.00$       

10 Engineering Subtotal 82,875.00$       

PROJECT TOTAL 845,375.00       

Pole Canyon 
Phase 4 - Water System Infrastructure

ENGINEER'S OPINION OF PROBABLE COSTS



DATE: 9/9/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Mobilization Contractor  (Bid) 1 L.S. 10,000.00$       10,000.00$       
2 8" PVC Pipe Contractor  (Bid) 4200 L.F. 30.00$             126,000.00$     
3 10" PVC Pipe Contractor  (Bid) 2500 L.F. 35.00$             87,500.00$       
4 14" Ductile Iron Pipe Contractor  (Bid) 2100 L.F. 45.00$             94,500.00$       
5 Fire Hydrants Contractor  (Bid) 28 E.A. 4,500.00$         126,000.00$     
6 PRV Station Contractor  (Bid) 0 L.S. 55,000.00$       -$                 

Construction Subtotal 444,000.00$     

7 Contingency 15% 66,600.00$       

8 Engineering Design AQUA  Hourly 33,300.00$       
9 Bidding & Construction Management AQUA Hourly 22,200.00$       

10 Engineering Subtotal 55,500.00$       

PROJECT TOTAL 566,100.00       

Pole Canyon
Phase 5 - Water System Infrastructure

ENGINEER'S OPINION OF PROBABLE COSTS



DATE: 9/9/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Mobilization Contractor  (Bid) 1 L.S. 10,000.00$       10,000.00$       
2 10" PVC Pipe Contractor  (Bid) 2100 L.F. 35.00$             73,500.00$       
3 Fire Hydrants Contractor  (Bid) 20 E.A. 4,500.00$         90,000.00$       
4 PRV Station Contractor  (Bid) 0 L.S. 55,000.00$       -$                 

Construction Subtotal 173,500.00$     

5 Contingency 15% 26,000.00$       

6 Engineering Design AQUA  Hourly 13,012.50$       
7 Bidding & Construction Management AQUA Hourly 8,675.00$         
8 Engineering Subtotal 21,687.50$       

PROJECT TOTAL 221,187.50       

Pole Canyon
Phase 6 - Water System Infrastructure

ENGINEER'S OPINION OF PROBABLE COSTS



DATE: 9/9/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 Mobilization Contractor  (Bid) 1 L.S. 10,000.00$       10,000.00$       
2 8" PVC Pipe Contractor  (Bid) 4200 L.F. 30.00$             126,000.00$     
3 10" PVC Pipe Contractor  (Bid) 1500 L.F. 35.00$             52,500.00$       
4 Fire Hydrants Contractor  (Bid) 21 E.A. 4,500.00$         94,500.00$       
5 PRV Station Contractor  (Bid) 0 L.S. 55,000.00$       -$                 

Construction Subtotal 283,000.00$     

6 Contingency 15% 42,500.00$       

7 Engineering Design AQUA  Hourly 21,225.00$       
8 Bidding & Construction Management AQUA Hourly 14,150.00$       
9 Engineering Subtotal 35,375.00$       

PROJECT TOTAL 360,875.00       

Pole Canyon
Phase 7 - Water System Infrastructure

ENGINEER'S OPINION OF PROBABLE COSTS



DATE: 8/26/2009

Item Description Service Provider Quantity Unit Unit Price Amount
1 Building Upgrade

Roof Demolition Contractor  (Bid) 1 L.S. 1,500.00$         1,500.00$         
Frame and Cover - pitched metal roof 12" overhang Contractor  (Bid) 1 L.S. 2,000.00$         2,000.00$         
New Soffit and Facia Contractor  (Bid) 1 L.S. 750.00$           750.00$            
Replace door Contractor  (Bid) 1 L.S. 500.00$           500.00$            
Upgrade Heat and a/c Contractor  (Bid) 1 L.S. 5,000.00$         5,000.00$         
Stucco Exterior Contractor  (Bid) 1 L.S. 2,000.00$         2,000.00$         

2 Controls, Electrical & Telemetry Equipment Contractor  (Bid) 1 L.S. 20,000.00$       20,000.00$       
3 Construction Subtotal 31,750.00$       

4 Contingency 15% 4,800.00$         

5 Bidding & Construction Management AQUA 3,500.00$         

6 PHASE 1 TOTAL 40,050.00         

Pole Canyon - White Hills SSD
Cook Well House Upgrade

ENGINEER'S OPINION OF PROBABLE COSTS

Phase 1

Item Description Service Provider Quantity Unit Unit Price Amount
1 Chlorine Disinfection Injection System

Equipment Contractor  (Bid) 1 L.S. 12,000.00$       12,000.00$       
Installation Contractor  (Bid) 1 L.S. 1,500.00$         1,500.00$         
Calibration & Start-up Contractor  (Bid) 1 L.S. 1,500.00$         1,500.00$         

2 PHASE 2 TOTAL 15,000.00         

3 PROJECT TOTAL 55,050.00         

* 

Phase 2 *

A chlorine disinfection injection system will also need to be added to the system when the physical connection of the White Hills Subdivision system is made with the 
Eagle Mountain culinary system or if the source fails biological testing.



DATE: 9/9/2008

Item Description Service Provider Quantity Unit Unit Price Amount
1 New Chlorination Building Contractor  (Bid) 1 L.S. 150,000.00$     150,000.00$      

Construction Subtotal 150,000.00$      

3 Contingency 10% 22,500.00$        

4 Engineering Design AQUA  Hourly 7,500.00$          
5 Bidding & Construction Management AQUA Hourly 7,500.00$          
6 Engineering Subtotal 15,000.00$        

PROJECT TOTAL 187,500.00        

Pole Canyon 
New Chlorination Building - Water System Infrastructure

ENGINEER'S OPINION OF PROBABLE COSTS



JUNCTION INFORMATION FOR FUTURE PEAK HOUR USE

Label Demand (gpm) Elevation (ft)
Calculated Hydraulic 

Grade (ft)
Pressure 
(psi)

Comments

J‐3 407.51 4984.0 5158.5 75.5
J‐4 335.7 4998.0 5159.3 69.8
J‐5 33.44 5001.0 5159.9 68.8
J‐6 33.44 5025.0 5161.5 59.1
J‐7 8.75 5050.0 5167.8 51.0
J‐8 8.75 5064.0 5168.2 45.1
J‐10 8.75 5082.0 5168.2 37.3
J‐11 8.75 5052.0 5169.0 50.6
J‐12 8.75 5052.0 5170.3 51.2
J‐13 8.75 5050.0 5172.4 52.9
J‐14 8.75 5060.0 5173.1 48.9
J‐15 8.75 5071.0 5173.5 44.3
J‐16 8.75 5079.0 5174.2 41.2
J‐17 8.75 5095.0 5175.7 34.9
J‐18 8.75 5087.0 5173.0 37.2
J‐19 8.75 5073.0 5173.1 43.3
J‐20 8.75 5062.0 5173.0 48.0
J‐21 8.75 5078.0 5170.5 40.0
J‐22 12.79 5091.0 5284.6 83.8
J‐24 8.75 5041.0 5170.3 55.9
J‐25 8.75 5034.0 5169.0 58.4
J‐26 8.75 5071.0 5169.1 42.4
J 27 0 5166 0 5195 1 12 6
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J‐27 0 5166.0 5195.1 12.6
J‐30 0 5187.0 5436.9 108.1
J‐33 0 5202.0 5437.6 101.9
J‐34 0 5218.0 5437.5 95.0
J‐35 0 5207.0 5437.2 99.6
J‐40 0 5170.0 5436.6 115.4
J‐59 0 4991.5 5160.2 73.0
J‐60 0 4952.0 5160.2 90.1
J‐61 288.35 5012.3 5160.2 64.0
J‐62 1,132.10 5026.2 5162.9 59.2
J‐63 565.26 5021.3 5150.8 56.0
J‐64 565.26 4996.5 5124.3 55.3
J‐65 1,190.67 4922.5 5044.7 52.9
J‐67 478.87 5118.6 5285.2 72.1
J‐69 284.31 4889.0 5028.6 60.4
J‐70 1,693.77 4872.0 5016.3 62.4
J‐73 658.84 4878.0 5036.0 68.4
J‐74 335.7 4970.0 5157.1 81.0
J‐75 335.7 4922.0 5051.5 56.0
J‐76 1,476.10 4888.0 5039.8 65.7
J‐78 1,046.15 5116.1 5285.5 73.3
J‐79 415.81 5101.5 5277.6 76.2
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JUNCTION INFORMATION FOR FUTURE PEAK HOUR USE

J‐80 462.94 5263.0 5440.4 76.7
J‐81 0 5166.0 5436.6 117.1
J‐82 291.27 5119.4 5284.6 71.5
J‐83 658.84 4879.0 5030.3 65.5
J‐84 773.06 4880.0 5013.1 57.6
J‐85 0 5170.0 5436.6 115.4
J‐87 749.05 4872.0 5007.4 58.6
J‐89 896.48 4876.0 4998.8 53.1
J‐90 8.75 5072.0 5168.2 41.6
J‐91 327.18 5059.0 5283.8 97.2
J‐93 0 5207.5 5437.8 99.6
J‐94 217.44 5232.0 5436.6 88.5
J‐95 773.06 4885.0 5004.9 51.9
J‐97 749.05 4863.0 5009.9 63.5
J‐103 182.21 4871.0 5023.7 66.1
J‐104 105.47 5207.5 5437.6 99.5
J‐105 12.79 5097.0 5284.6 81.2
J‐107 105.47 5218.0 5437.4 94.9
J‐108 217.44 5240.0 5430.4 82.4
J‐112 1,253.05 4870.0 5018.9 64.4
J‐113 896.48 4880.0 4998.7 51.3
J‐115 0 5395.0 5442.6 20.6
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PIPE INFORMATION FOR FUTURE PEAK HOUR USE

Label Start Node Stop Node Diameter (in)
Scaled 

Length (ft)
Flow 
(gpm)

Headloss 
(Friction) 

(ft)

Velocity 
(Maximum) 

(ft/s)
P‐3 82: J‐3 83: J‐4 10 780 ‐361.82 0.73 1.48
P‐4 83: J‐4 84: J‐5 10 208 ‐697.52 0.66 2.85
P‐5 84: J‐5 85: J‐6 10 472 ‐730.96 1.63 2.99
P‐9 118: J‐90 88: J‐10 10 322 8.75 0.00 0.04
P‐10 86: J‐7 89: J‐11 10 250 ‐888.39 1.24 3.63
P‐11 89: J‐11 90: J‐12 10 288 ‐837.49 1.28 3.42
P‐12 90: J‐12 91: J‐13 10 588 ‐738.51 2.07 3.02
P‐13 91: J‐13 92: J‐14 10 575 ‐427.58 0.73 1.75
P‐14 92: J‐14 93: J‐15 10 287 ‐436.33 0.38 1.78
P‐15 93: J‐15 94: J‐16 10 277 ‐635.14 0.74 2.59
P‐16 94: J‐16 95: J‐17 10 275 ‐938.38 1.51 3.83
P‐17 95: J‐17 96: J‐18 8 575 484.26 2.74 3.09
P‐20 97: J‐19 96: J‐18 8 275 147.36 0.15 0.94
P‐21 94: J‐16 97: J‐19 8 575 294.48 1.09 1.88
P‐22 91: J‐13 98: J‐20 8 285 ‐319.68 0.63 2.04
P‐23 98: J‐20 97: J‐19 8 277 ‐138.37 0.13 0.88
P‐24 93: J‐15 98: J‐20 8 575 190.06 0.48 1.21
P‐25 96: J‐18 99: J‐21 8 324 622.87 2.46 3.98
P‐27 90: J‐12 99: J‐21 8 641 ‐116.48 0.22 0.74
P‐29 100: J‐22 155: J‐105 12 170 ‐12.79 0.00 0.04
P‐30 90: J‐12 101: J‐24 8 244 8.75 0.00 0.06
P‐31 102: J‐25 89: J‐11 8 408 ‐8.75 0.00 0.06
P 32 99: J 21 103: J 26 8 286 497 63 1 43 3 18
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P‐32 99: J‐21 103: J‐26 8 286 497.63 1.43 3.18
P‐33 103: J‐26 87: J‐8 8 251 420.47 0.92 2.68
P‐34 89: J‐11 103: J‐26 8 483 ‐68.40 0.06 0.44
P‐41 130: J‐34 137: J‐33 10 332 ‐217.44 0.12 13.30
P‐42 135: J‐30 133: J‐35 10 679 ‐217.44 0.25 13.30
P‐43 133: J‐35 130: J‐34 10 792 ‐217.44 0.29 13.30
P‐49 136: J‐85 134: J‐40 10 133 0.00 0.00 12.41
P‐50 134: J‐40 131: J‐81 10 142 0.00 0.00 12.41
P‐87 104: J‐69 105: J‐70 12 2,203 1532.22 12.31 4.35
P‐93 110: J‐75 111: J‐76 24 2,210 9227.76 11.73 6.54
P‐94 111: J‐76 108: J‐73 24 991 7751.66 3.81 5.50
P‐121 138: J‐59 139: J‐60 10 2,420 0.00 0.00 0.00
P‐122 140: J‐61 138: J‐59 10 776 0.00 0.00 0.00
P‐123 82: J‐3 140: J‐61 30 806 ‐9944.86 1.66 4.51
P‐124 112: J‐83 108: J‐73 18 1,120 ‐4238.78 5.72 5.34
P‐125 112: J‐83 113: J‐84 14 2,017 2882.58 17.14 6.01
P‐131 117: J‐89 113: J‐84 8 2,426 ‐544.14 14.36 3.47
P‐132 157: T‐2 131: J‐81 10 54 0.00 0.00 12.41
P‐133 140: J‐61 141: J‐62 30 1,392 ‐9723.75 2.75 4.41
P‐134 141: J‐62 142: J‐63 10 1,994 993.00 12.12 4.06
P‐135 142: J‐63 143: J‐64 14 2,100 3572.46 26.55 7.45
P‐137 144: J‐65 104: J‐69 12 2,101 1816.53 16.09 5.15
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PIPE INFORMATION FOR FUTURE PEAK HOUR USE

P‐144 146: J‐67 149: J‐78 8 3,844 ‐59.40 0.38 0.38
P‐145 149: J‐78 150: J‐79 8 2,193 415.81 7.89 2.65
P‐146 146: J‐67 151: J‐82 12 460 644.03 0.52 1.83
P‐147 151: J‐82 152: J‐91 12 2,760 327.18 0.88 0.93
P‐149 128: J‐94 135: J‐30 10 818 ‐217.44 0.30 13.30
P‐152 137: J‐33 153: J‐93 10 479 ‐217.44 0.17 13.30
P‐153 136: J‐85 128: J‐94 10 1,051 0.00 0.00 12.41
P‐154 153: J‐93 132: J‐80 36 995 ‐18224.23 2.58 6.70
P‐158 153: J‐93 154: J‐104 24 130 4771.56 0.20 3.38
P‐159 87: J‐8 118: J‐90 10 276 17.50 0.00 0.07
P‐160 87: J‐8 86: J‐7 10 343 394.22 0.38 1.61
P‐161 154: J‐104 159: PRV‐10 24 403 4666.09 0.60 3.31
P‐162 159: PRV‐10 149: J‐78 24 1,354 4666.09 2.03 3.31
P‐163 82: J‐3 109: J‐74 30 683 9899.17 1.39 4.49
P‐165 109: J‐74 158: PRV‐16 30 705 9563.46 1.35 4.34
P‐166 158: PRV‐16 110: J‐75 24 1,063 9563.46 6.03 6.78
P‐168 149: J‐78 160: PRV‐12 14 1,576 3144.73 15.74 6.55
P‐169 160: PRV‐12 142: J‐63 14 1,479 3144.73 14.77 6.55
P‐170 141: J‐62 161: PRV‐13 30 929 ‐11848.85 2.64 5.38
P‐171 113: J‐84 119: J‐95 12 1,423 1565.38 8.27 4.44
P‐173 161: PRV‐13 146: J‐67 30 1,514 ‐11848.85 4.31 5.38
P‐174 143: J‐64 162: PRV‐14 14 2,236 3007.20 20.55 6.27
P‐182 108: J‐73 127: J‐103 14 1,474 2854.04 12.30 5.95
P‐184 162: PRV‐14 144: J‐65 14 1,404 3007.20 12.90 6.27
P‐185 151: J‐82 155: J‐105 12 591 25.58 0.00 0.07
P 187 86: J 7 85: J 6 10 648 1273 86 6 25 5 20
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P‐187 86: J‐7 85: J‐6 10 648 1273.86 6.25 5.20
P‐192 129: J‐27 95: J‐17 10 1,614 1431.39 19.32 5.85
P‐196 140: J‐61 85: J‐6 10 769 ‐509.46 1.36 2.08
P‐197 100: J‐22 272: PRV‐20 12 225 0.00 0.00 0.00
P‐198 272: PRV‐20 99: J‐21 12 53 0.00 0.00 0.00
P‐199 157: T‐2 129: J‐27 10 79 1431.39 0.95 5.85
P‐200 153: J‐93 290: J‐107 30 102 13235.23 0.36 6.01
P‐203 290: J‐107 292: J‐108 30 2,040 13129.77 7.02 5.96
P‐205 292: J‐108 302: PRV‐24 30 1,859 12912.32 6.20 5.86
P‐206 302: PRV‐24 146: J‐67 30 715 12912.35 2.38 5.86
P‐207 127: J‐103 305: J‐112 14 654 2671.82 4.83 5.57
P‐208 305: J‐112 121: J‐97 10 2,497 749.05 9.01 3.06
P‐209 305: J‐112 115: J‐87 8 2,207 508.17 11.51 3.24
P‐210 119: J‐95 309: J‐113 10 2,017 792.33 6.19 3.24
P‐212 309: J‐113 117: J‐89 10 1,502 ‐104.15 0.11 0.43
P‐213 105: J‐70 305: J‐112 8 4,167 ‐161.55 2.60 1.03
P‐214 115: J‐87 112: J‐83 8 2,446 ‐697.36 22.92 4.45
P‐215 117: J‐89 115: J‐87 8 2,007 ‐456.49 8.58 2.91
P‐216 156: T‐1 317: J‐115 36 133 18687.17 0.36 6.85
P‐217 317: J‐115 132: J‐80 36 836 18687.17 2.27 6.85
P‐222 326: PMP‐1 156: T‐1 24 4,923 0.00 0.00 0.00
P‐223 334: R‐1 326: PMP‐1 36 154 0.00 0.00 0.00
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VALVE INFORMATION FOR FUTURE PEAK HOUR USE

Label
Downstream 

Pipe
Elevation 

(ft)
Diameter 

(in)
Hydraulic Grade 

Setting (ft)
Initial Pressure 
Setting (psi)

From 
Pressure (psi)

To 
Pressure  
(psi)

PRV‐10 248: P‐162 5172.00 24 5287.50 50.00 114.60 50.00
PRV‐12 252: P‐169 5056.00 14 5165.50 47.40 92.50 47.40
PRV‐13 253: P‐170 5056.00 30 5165.50 47.40 97.30 47.40
PRV‐14 256: P‐184 4942.00 14 5057.50 50.00 70.00 50.00
PRV‐16 205: P‐166 4942.00 24 5057.50 50.00 92.50 50.00
PRV‐20 273: P‐197 5078.00 12 5165.50 37.90 40.00 89.40
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TANK INFORMATION FOR FUTURE PEAK HOUR USE

Label
Base 

Elevation 
(ft)

Maximum 
Elevation (ft)

Diameter 
(ft)

Level 
(Initial) 
(ft)

Level 
(Minimum) 

(ft)

Level 
(Maximum) 

(ft)
T‐1 5412.00 5443.00 238.0 31.0 2.0 31.0
T‐2 5166.00 5196.00 64.0 30.0 2.0 30.0
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JUNCTION INFORMATION FOR FUTURE FIRE FLOW W/ PEAK DAY USE

Label
Satisfies Fire 

Flow 
Constraints?

Total Flow 
Available (gpm)

Calculated Residual 
Pressure (psi)

Pressure 
(Minimum) 

(psi)
J‐3 TRUE 2500.00 76.4 20.0
J‐4 TRUE 2500.00 67.6 20.0
J‐5 TRUE 2500.00 66.1 20.0
J‐6 TRUE 2500.00 57.8 20.0
J‐7 TRUE 2500.00 46.0 20.0
J‐8 TRUE 2500.00 38.0 20.0
J‐10 TRUE 2500.00 21.5 20.0
J‐11 TRUE 2500.00 44.7 20.0
J‐12 TRUE 2500.00 44.5 20.0
J‐13 TRUE 2500.00 44.8 20.0
J‐14 TRUE 2500.00 39.6 20.0
J‐15 TRUE 2500.00 35.8 20.0
J‐16 TRUE 2500.00 33.2 20.0
J‐17 TRUE 2500.00 27.2 20.0
J‐18 TRUE 2500.00 28.5 20.0
J‐19 TRUE 2500.00 34.3 20.0
J‐20 TRUE 2500.00 38.8 20.0
J‐21 TRUE 2500.00 32.2 20.0
J‐22 TRUE 2500.00 76.1 20.0
J‐24 TRUE 2500.00 38.7 20.0
J‐25 TRUE 2500.00 34.9 20.0
J‐26 TRUE 2500.00 35.2 20.0
J 27 FALSE 0 00 12 6 20 0
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J‐27 FALSE 0.00 12.6 20.0
J‐30 TRUE 2500.00 72.5 20.0
J‐33 TRUE 2500.00 95.1 20.0
J‐34 TRUE 2500.00 82.8 20.0
J‐35 TRUE 2500.00 74.8 20.0
J‐40 TRUE 2500.00 49.5 20.0
J‐59 TRUE 2500.00 62.3 20.0
J‐60 TRUE 2500.00 44.2 20.0
J‐61 TRUE 2500.00 64.6 20.0
J‐62 TRUE 2500.00 59.6 20.0
J‐63 TRUE 2500.00 54.1 20.0
J‐64 TRUE 2500.00 47.3 20.0
J‐65 TRUE 2500.00 50.9 20.0
J‐67 TRUE 2500.00 72.4 20.0
J‐69 TRUE 2500.00 47.5 20.0
J‐70 TRUE 2500.00 58.0 20.0
J‐73 TRUE 2500.00 70.4 20.0
J‐74 TRUE 2500.00 81.9 20.0
J‐75 TRUE 2500.00 56.5 20.0
J‐76 TRUE 2500.00 68.1 20.0
J‐78 TRUE 2500.00 73.3 20.0
J‐79 TRUE 1948.40 20.0 20.0

Page 7 of 8



JUNCTION INFORMATION FOR FUTURE FIRE FLOW W/ PEAK DAY USE

J‐80 TRUE 2500.00 77.2 20.0
J‐81 TRUE 2500.00 49.1 20.0
J‐82 TRUE 2500.00 68.8 20.0
J‐83 TRUE 2500.00 66.9 20.0
J‐84 TRUE 2500.00 55.7 20.0
J‐85 TRUE 2500.00 51.4 20.0
J‐87 TRUE 2500.00 51.2 20.0
J‐89 TRUE 2500.00 45.9 20.0
J‐90 TRUE 2500.00 30.6 20.0
J‐91 TRUE 2500.00 78.5 20.0
J‐93 TRUE 2500.00 100.5 20.0
J‐94 TRUE 2500.00 44.8 20.0
J‐95 TRUE 2500.00 46.4 20.0
J‐97 TRUE 2500.00 31.8 20.0
J‐103 TRUE 2500.00 65.1 20.0
J‐104 TRUE 2500.00 100.4 20.0
J‐105 TRUE 2500.00 74.5 20.0
J‐107 TRUE 2500.00 95.8 20.0
J‐108 TRUE 2500.00 84.3 20.0
J‐112 TRUE 2500.00 66.7 20.0
J‐113 TRUE 2500.00 43.4 20.0
J‐115 TRUE 2500.00 20.7 20.0
* Junction 27 is located in close proximity to a storage tank

Page 8 of 8Page 8 of 8
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Introduction 
 

 
As the growth in Utah continues, the need for large developments also increases. 
The growth in Utah County is no exception to this fact.  The growth in Utah County 
increases on the east side of the valley, and possibly at a higher pace on the west 
side of the valley.  Pole Canyon is a planned large community with many 
amenities.  The different types of zoning that will exist will include residential, 
commercial, open space and some light industrial.  
 
The purpose of this sewer master plan report is to provide a basis and guide for 
wastewater infrastructure improvements necessary for the proposed development 
of Pole Canyon.  
 
The proposed development will require a significant number of infrastructure 
improvement projects and will eventually be connecting to a different existing 
treatment facility.  The existing facilities were constructed between the late 1970’s 
and 1980’s and are all part of the White Hills Water System.  The new 
infrastructure will connect to the existing infrastructure and serve as the new 
backbone for the proposed developments. 
 

Demographic and Population Projection Summary 
 
The current demographics and future population projections for Pole Canyon were 
prepared in conjunction with the overall master plan and were completed in the 
Demographic Analysis portion of this report.  Current and future population 
projections to build-out in year 2030 and corresponding Equivalent Residential 
Connections (ERC) are summarized in Table 1. 
 
Table 1 – Equivalent Residential Connections 

Total Current Future (YR 2030) 
Population ERC Population ERC Population ERC 

34,224 15,597 424 121 33,800 15,476
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Wastewater Treatment System  
Overview 

 

Existing Wastewater System Infrastructure 
 
In order to establish a master plan for new infrastructure for sewer collection, it is 
important to briefly review and understand the existing facilities that will become 
part of the Pole Canyon Sewer System.  These existing facilities were installed as 
part of the subdivision in the late 1970’s and early 80’s.  The system consists of 8-
inch to 12-inch gravity flow pipelines and a total containment lagoon treatment 
facility, as shown in Figure 1.  The system is currently owned and operated by the 
White Hills Special Service District (WHSSD).  It is anticipated that WHSSD will 
continue to retain ownership and operation of the existing infrastructure.  However, 
ownership and operation responsibilities may at some point be transferred to a 
new municipality, special service district or other body politic in the event municipal 
annexation of the property occurs.   

Collection System 
As stated previously, the existing collection and treatment system located within 
the Pole Canyon development area is part of the existing White Hills Subdivision.  
All piping is gravity flow ranging in size from 8-inch to 12-inch.  Pipe material is 
concrete. 

Flow Capacities and Total Flow 
The main collector line located along Wilson Avenue is a 12-inch diameter pipe 
laid at 2.7% to 4.0% slope.  For this analysis, total pipe capacity will be taken as 
flowing 75% full.  Thus according to original construction drawings, the total 
capacity of the Wilson Avenue collector pipe is 1900 gallons per minute (gpm).  
The total capacity of the Wilson Avenue pipe has the ability to convey 
approximately 1900 gallons per minute (gpm). 
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As previously stated in the demographic section, an residential ERC equals 3.5 
persons per household.  For planning purposes, according to data of surrounding 
communities a conservative 60 gallons per day per capita (gpdc) should be used 
when designing new wastewater utilities.  Thus each household or ERC 
connection is approximated at 210 gallons per day (gpd).  Based on this flow rate, 
the Wilson Avenue collector has a flow capacity to service approximately 13,000 
ERCs.  Figure 2 shows the measured flow of the White Hills Subdivision during 
four days in March 2007.  The measured average flow during that time was 27 
gpm, 39,000 gpd or 111 ERCs.  The Wilson Avenue pipe has capacity for an 
additional 12,890 ERCs.  The current population of the White Hills Subdivision is 
approximately 424 persons.  Using an average daily flow of 60 gallons per capita, 
the area conservatively produces 25,400 gpd. 

Lagoon Storage and Treatment Capacities 
The WHSSD has three total containment lagoons with a total combined area of 
approximately 292,000 square feet (sq. ft.) or 6.7 acres (ac.).  These three lagoons 
receive flow from the White Hills Subdivision and are used to store and treat the 
wastewater.  The lagoons have a hydraulic capacity of approximately 45,000 
gallons per day, assuming typical infiltration, evaporation and precipitation rates 
for the area.  With a relatively small increase in population, the lagoons will be at 
the hydraulic capacity and will require additional cells.  The Pole Canyon 
Development will add approximately 33,800 more persons or approximately 
15,476 ERC.  An expansion of the lagoon treatment facility to handle the 
increased flow would require excessive amounts of land unless they were 
converted to discharging lagoons.  It has been the goal of the State to regionalize 
wastewater treatment to the maximum possible to minimize points of discharge 
and thus possible violations and other ecological issues associated with 
wastewater treatment.  For these reasons, it is proposed that all wastewater flow 
be conveyed to a regional plant such as that existing in Eagle Mountain City.  
 

White Hills Wastewater Flow
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Figure 2 – The Measured Flow of the White Hills Subdivision 
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Wastewater Treatment System  
Analysis and Recommendations 

 

Existing Wastewater Treatment 

Treatment Facility 
As stated previously, the WHSSD has three lagoons that have a hydraulic capacity 
of 45,000 gallons per day.  The current flow from the White Hills Subdivision is 
nearing that flow limit.  As development progresses within the Pole Canyon 
Boundary, the treatment capacity of the existing facilities will quickly be exceeded 
requiring a wastewater treatment alternative.  Two proposed alternatives are 
detailed in the subsequent pages. 

Alternative One 
Rehabilitate and repair the existing treatment lagoons.  The White Hills 
Subdivision has effectively reached built-out condition and has a well functioning 
collection system.  The first alternative involves the repair and rehabilitation of the 
existing treatment lagoons.  The lagoons would be used exclusively by the White 
Hills Subdivision due to the fact that the treatment lagoons currently operate at or 
near hydraulic capacity.  The existing treatment lagoons (as shown in Figure 3) 
are adequately sized to store and treat the current flow conditions; however, 
through the years they have fallen into disrepair.  The lagoons contain original clay 
liners which have dried and cracked allowing partially treated wastewater to 
percolate into the substrata which could pose serious health issues in regards to 
groundwater supplies.  This is an issue that must be rectified.  While rehabilitating 
the ponds would protect groundwater supplies, this option would most likely be 
classified as a maintenance issue and therefore previously collected impact fees 
may not be available to assist in funding.   
 

    
Figure 3 – The Existing Treatment Lagoon Cells One and Two, respectively 
 
In order to keep the treatment lagoons in operation for the existing White Hills 
Subdivision residents, some repairs and rehabilitation will need to performed.  
Each cell of the lagoons will need to be grubbed, regraded, and re-surfaced with 
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rip-rap in order to meet State requirements.  To insure that the lagoons are able to 
independently contain the wastewater, they will need to be relined and/or re-
sealed using either a synthetic or natural liner.  The headworks to the lagoons will 
also need to be upgraded with flow metering capacities.  In addition to construction 
efforts, permitting efforts will be required in order to comply with State standards. 
 

Alternative Two 
The second alternative involves abandoning the existing lagoons and connecting 
to the proposed wastewater collection utilities to be constructed for the Pole 
Canyon Development.  It is anticipated that the Pole Canyon System will convey 
wastewater to the existing Eagle Mountain treatment facility via a to-be-
constructed collector pipeline.  It should be noted that conveying wastewater to the 
Eagle Mountain Treatment plant would be considered a system improvement and 
thus would qualify for usage of previously collected impact fee funds.  The timing 
of the bypass would take place after the proposed Pole Canyon System was 
constructed to minimize service disruption to the residents.  The lagoons would 
continue to operate during the construction of the new line.  The 12-inch Wilson 
Avenue collector from White Hills Subdivision would be increased to 18-inches 
along SR–73.  See Figure 4 for this change to the existing wastewater collection 
system.  The Pole Canyon Development collection system will be compromised of 
PVC interceptor and collector lines that range from 8-inches to 30-inches in 
diameter.  The wastewater flow would be conveyed to the southeast of the 
development and eventually to the regional wastewater treatment facility to the 
east comprised of a 30-inch trunkline and a lift station, near Eagle Mountain. Table 
1 shows the cost estimates for the two different alternatives. 
  

Existing System Alternative Costs 
Table 1 – The Cost Estimates for Alternatives One and Two 

Option Item Description Quantity Unit Unit Cost Total Cost
Alternative One

1 Clear, Grub, Grade and Rip rap Lagoons 1 Lump $100,000 $100,000
2 Import & Compact Clay Liner 1 Lump $175,000 $175,000
3 Headworks Upgrade 1 Lump $25,000 $25,000
4 Permit Compliance 1 Lump $15,000 $15,000

Total $315,000

Alternative Two
5 18" Sewer line Installation 800 feet $65 $52,000

Total $52,000

Alternative Costs

 
Alternative #2 does not include the costs for the 30-inch trunkline and lift station that will convey the flow from Pole Canyon 
to the Eagle Mountain Wastewater Treatment Facility.  These costs are included in Table #3. 

 

Selected Alternative 
The selected and preferred alternative is Alternative #2.  This option allows for a 
modernized collection and treatment of wastewater and provides for a regionalized 
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facility for the area.  The treatment facility is functioning with trained operators and 
maintenance personnel. Finally, the overall capital costs and O&M costs of 
Alternative #1 are substantially more significant than those of alternative #2.  It 
should be noted that the costs associated with alternative #2 above reflect the cost 
of connecting the existing White Hills sewer collection system to the proposed 
Pole Canyon collection system.  The combined systems will then be conveyed to 
the Eagle Mountain Wastewater Treatment Facility.  
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Wastewater Collection System 

Proposed Pole Canyon Collection System Analysis 
In accordance with Utah State Administrative Code - Design Requirements for 
Wastewater Collection, Treatment, and Disposal Systems R317-3; existing sewer 
systems shall be analyzed on the basis of an annual average daily rate of flow.  
For this wastewater master plan an average annual flow rate of 60 gallons per day 
per capita (gpcd) was used.   
 
The analysis was performed using the sanitary sewer modeling and management 
software SewerGEMs.  Pipe sizes were determined using the flow rate of 60 gpcd 
discussed above, a roughness coefficient of 0.013, at least the minimum slope for 
a given diameter, and peaking factor of 3.0 applied.  The flows were based on the 
density of the area as provided by ASWN+ Planners and Horrocks Engineers.  
The areas are listed in Table 2, along with the assumed densities for each area.  
Figure 5 shows Pole Canyon Development along with the names of the areas.  
The collection system lines were designed to allow sufficient capacity during peak 
flows.  Collection lines sized 8-inch thru 15-inch were designed to allow a capacity 
of at least 50% during peak flow.  All sewer lines 18-inch or larger were designed 
with a capacity of at least 75% during peak flow.  Because location of individual 
housing units is not known, flows from each area were equally distributed to all the 
manholes within that given area boundary.  The results from the analysis are 
found in the appendix.   
 

 
Figure 5 - Pole Canyon Development Concept Plan 
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Table 2 - The Development Areas and Densities 

Planning 
Area Planning Area Type Acres

Overall 
Density Total Units

1 Residential 100.33 4.5 451
2 Residential 82.5 4.5 371
3 Residential 81.32 5.5 447
4 Residential 118.94 5.5 654
5 Residential 159.34 5.5 876
6 Residential 108.61 4.5 489
7 Residential 143.27 4.5 645
8 Residential 116.66 2.89 337
9 Residential 127.9 1.92 246

10 Residential 96.2 2.88 277
11 Residential 5.95 3.36 20
12 Residential 106.45 4.5 479
13 Residential 146.99 4.5 661
14 Residential 136.37 4.5 614
15 Residential 92.86 5.5 511
16 Residential 83.79 5.5 461
17 Residential 120.69 5.25 634
18 Residential 156.15 4.5 703

1 Mixed Use 65.09 12 781

1 Wilson Commercial 5.57 5 28
2 Commercial / Retail 10.4 5 52
3 Commercial / Retail 63.18 5 316
4 Commercial / Retail 28.26 5 141

1 Business Park 170.28 9 1533
2 Business Park 133.18 9 1199
3 Business Park 129.04 9 1161
4 Business Park 154.44 9 1390

Neighborhood Planning Areas (NPA)

Mixed-use Planning Area (MUPA)

*Commercial Planning Areas (CPA)

*Business Park Planning Areas (BPA)

 
 
 
Utilizing all the assumptions stated above, the current and proposed wastewater 
collection systems were analyzed to understand the system and establish system 
upgrades necessary to accommodate the development’s buildout capacity.  
Overall, the system flows in a easterly direction; therefore, as the collected flow 
increases towards the center of the development, the diameter of the trunk lines 
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will need to be increased.  This also applies to the trunkline conveying the flow 
from the Pole Canyon development to the Eagle Mountain wastewater treatment 
facility.  The trunkline will be sized appropriately to convey the wastewater at a 
rate of 2 feet per second.  A trunkline of 18” may be adequate for the first ten to 
fifteen years before needing to be upsized.  The wastewater collection system has 
also been divided into different construction priorities.  Constructing the entire 
infrastructure including the collection lines, in one large project phase, would not 
be recommended.  One portion of the sewer collection system will require a lift 
station to transfer the flow.  The lift station may also be phased for adequate 
pumping.  A reasonable pumping volume for the first ten years would be estimated 
at 500 gpm.  The buildout pumping volume would be estimated at 750 gpm for 
average flow with the maximum volume being estimated at 1,700 gpm.  The cost 
estimate reflects the phased sizing. 
 
Figure 6 shows the proposed collection lines along with the conceptual priorities.  
The conceptual prioritization of the collection system was determined assuming a 
higher rate of residential development than commercial and light industrial 
development.  It should be noted that these construction priorities may be altered 
throughout the project to facilitate the then current development plans.  Table 3 
outlines the different proposed priorities and the associated costs.  All upgrades 
are system upgrades and should be attributable to growth and thus impact fee 
eligible. 
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Table 3 – Wastewater Collection System Phases – Installation Costs 

Priority Description Quantity Unit Unit Cost Total Cost
1 8" Collection Line Installation 5,200 feet $30 $156,000

15" Collection Line Installation 2,000 feet $45 $90,000
18" Collection Line Installation 5,900 feet $55 $324,500
24" Collection Line Installation 4,000 feet $65 $260,000
30" Collection Line Installation 650 feet $70 $45,500
Lift Station to Eagle Mtn WWTP 1 Lump $500,000 $500,000
30" Collection Line Installation 11,000 feet $70 $770,000

$2,146,000

2 12" Collection Line Installation 100 feet $40 $4,000
18" Collection Line Installation 700 feet $55 $38,500

$42,500

3 8" Collection Line Installation 2,800 feet $30 $84,000
$84,000

4 8" Collection Line Installation 3,600 feet $30 $108,000
12" Collection Line Installation 150 feet $40 $6,000
15" Collection Line Installation 2,800 feet $45 $126,000
18" Collection Line Installation 9,950 feet $55 $547,250
24" Collection Line Installation 6,000 feet $65 $390,000
12" Pressure Line Installation 3,200 feet $40 $128,000
Lift Station 1 Lump $225,000 $225,000
Lift Station - expansion 1 Lump $100,000 $100,000

$1,630,250

5 8" Collection Line Installation 3,000 feet $30 $90,000
$90,000

TOTAL 0-5 YEAR PROJECTS $3,992,750

6 8" Collection Line Installation 4,200 feet $30 $126,000
$126,000

7 8" Collection Line Installation 6,150 feet $30 $184,500
$184,500

8 8" Collection Line Installation 2,100 feet $30 $63,000
$63,000

8" Collection Line Installation 500 feet $30 $15,000
9 18" Collection Line Installation 3,100 feet $55 $170,500

$185,500

TOTAL 5-10 YEAR PROJECTS $559,000

8" Collection Line Installation 800 feet $30 $24,000
12" Collection Line Installation 2,000 feet $40 $80,000

10 15" Collection Line Installation 1,600 feet $45 $72,000
$176,000

12" Collection Line Installation 5,900 feet $40 $236,000
18" Collection Line Installation 2,800 feet $55 $154,000

11 24" Collection Line Installation 400 feet $65 $26,000
$416,000

TOTAL 10-15 YEAR PROJECTS $592,000

Wastewater System Costs
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Appendix 
 

SewerGEMs - Collection System Model Analysis and 
Results 
 



   Calculation Executive    
 Summary 
 Scenario 
 Label Pole Canyon Existing (White Hills) 

 Storm Event 
 Label Base Rainfall Runoff 

 Global Storm Event <None> 

 Return Event 0 years 

 Calculation Executive Summary 
 Total Inflow Volume 40,051 gal 

 Total System Outflow Volume 42,215 gal 

 Total System Overflow Volume 0 gal 

 Total Gutter Volume Change (N/A) gal 

 Total System Volume Change 1,238 gal 

 Continuity Error 8.1 % 

 Total N-R Iterations 882 

 PC Surface Existing.swg Bentley Systems, Inc.  Haestad Methods  Bentley SewerGEMS V8 XM Edition  
 Solution Center [08.09.025.00] 

 7/30/2008 27 Siemon Company Drive Suite 200 W   Page1 of 1 
 Watertown, CT 06795 USA  +1-203-755-1666 

 



Scenario

Storm Event

Label

Calculation Executive Summary

Peak Flows

0 years

61 %

141023 galgal

l2029235

gal

l

Calculation Executive Summary

Label
Global Storm Event

Total Inflow Volume

Total System Outflow

Base Rainfall Runoff
<None Selected>

5571675

61 %

2153gal

gal

gal

gal

2029235

0

(N/A)

galTotal System Outflow 
Volume
Total System Overflow 
Volume
Total Gutter Volume 
Change

Bentley SewerGEMS V8i
[08.11.01.21]

Page 1 of 1

Bentley Systems, Inc.  Haestad Methods Solution 
Center

27 Siemon Company Drive Suite 200 W  Watertown, 
CT 06795 USA  +1-203-755-1666

10/13/2009
sewer proposed 100909.swg



Pole Canyon Development ‐ Conduit Analysis

Label Start‐node Id Stop‐node Id
Constructed 
Slope (ft/ft)

Diameter 
(in)

Material
Manning's 

(n)

Full 
Capacity 

(ft3/s)

Maximum 
Flow   

(ft3/s)

Ever 
Overflowing/S
urcharged?

Maximum 
Velocity (ft/s)

Length

CO‐9 51: MH‐12 54: MH‐14 ‐0.03 12 PVC 0.013 6.13 0.12 FALSE 2.97 265.6

CO‐10 54: MH‐14 56: MH‐15 ‐0.031 12 PVC 0.013 6.31 0.12 FALSE 3.17 213.3

CO‐11 358: MH‐155 227: MH‐91 0.004 18 PVC 0.013 6.48 2.5 FALSE 2.85 315

CO‐11 56: MH‐15 58: MH‐16 ‐0.029 12 PVC 0.013 6.1 0.03 FALSE 1.08 463.7

CO‐12 322: MH‐137 669: MH‐7 ‐0.022 8 PVC 0.013 1.79 0 FALSE 0 483.5

CO‐12 58: MH‐16 60: MH‐17 ‐0.045 12 PVC 0.013 7.53 0.03 FALSE 0.94 322.4

CO‐13 669: MH‐7 324: MH‐138 ‐0.005 8 PVC 0.013 0.83 0 FALSE 0 472.4

CO‐13 60: MH‐17 62: MH‐18 ‐0.038 12 PVC 0.013 6.95 0.02 FALSE 0.63 236.6

CO‐14 322: MH‐137 680: MH‐8 ‐0.033 18 PVC 0.013 18.95 2.76 FALSE 7.51 345

CO‐14 62: MH‐18 64: MH‐19 ‐0.039 12 PVC 0.013 7.05 0.01 FALSE 0.54 274.6

CO‐15 680: MH‐8 438: MH‐195 ‐0.009 18 PVC 0.013 9.75 2.76 FALSE 4.71 410.9

CO‐15 64: MH‐19 66: MH‐20 ‐0.029 12 PVC 0.013 6.08 0 FALSE 0 255.8

CO‐16 282: MH‐117 735: OF‐2 0.005 24 PVC 0.013 16.53 4.28 FALSE 4.39 299.8

CO‐16 56: MH‐15 68: MH‐21 ‐0.026 8 PVC 0.013 1.95 0.09 FALSE 2.71 293.1

CO‐17 68: MH‐21 70: MH‐22 ‐0.024 8 PVC 0.013 1.88 0.07 FALSE 2.31 293.6

CO‐18 70: MH‐22 72: MH‐23 ‐0.027 8 PVC 0.013 1.99 0.04 FALSE 1.25 153.3

CO‐19 72: MH‐23 74: MH‐24 ‐0.012 8 PVC 0.013 1.31 0.04 FALSE 1.7 253.1

CO‐20 74: MH‐24 76: MH‐25 ‐0.013 8 PVC 0.013 1.37 0.04 FALSE 1.57 266.9

CO‐21 76: MH‐25 78: MH‐26 ‐0.016 8 PVC 0.013 1.54 0 FALSE 0.16 309.1

CO‐22 78: MH‐26 80: MH‐27 ‐0.01 8 PVC 0.013 1.22 0 FALSE 0.1 287

CO‐22 344: MH‐148 346: MH‐149 0.002 8 PVC 0.013 0.51 0.24 FALSE 1.29 400

CO‐23 580: MH‐264 737: MH‐10 ‐0.001 8 PVC 0.013 0.4 0 FALSE 0 396.5

CO‐23 82: MH‐28 83: MH‐29 0.033 8 PVC 0.013 2.2 0.01 FALSE 0.28 281.7

CO‐24 83: MH‐29 85: MH‐30 0.062 8 PVC 0.013 3.02 0.02 FALSE 0.65 317.3

CO‐25 85: MH‐30 87: MH‐31 0.023 8 PVC 0.013 1.85 0.02 FALSE 0.61 417.1

CO‐29 92: MH‐33 64: MH‐19 0.027 8 PVC 0.013 1.98 0 FALSE 0 413.8

CO‐33 98: MH‐35 100: MH‐36 0.037 8 PVC 0.013 2.31 0 FALSE 0 410.7

CO‐37 106: MH‐39 108: MH‐40 0.042 8 PVC 0.013 2.49 0.01 FALSE 0.45 276.9

CO‐38 108: MH‐40 76: MH‐25 0.043 8 PVC 0.013 2.5 0.03 FALSE 0.8 275.6

CO‐41 116: MH‐44 117: MH‐45 0.015 8 PVC 0.013 1.46 0 FALSE 0 408.2

CO‐42 117: MH‐45 83: MH‐29 0.021 8 PVC 0.013 1.73 0 FALSE 0.14 459.2

CO‐45 122: MH‐47 124: MH‐48 0.023 8 PVC 0.013 1.82 0 FALSE 0.12 265.8

CO‐46 124: MH‐48 108: MH‐40 0.019 8 PVC 0.013 1.67 0.01 FALSE 0.2 314.7

CO‐47 120: MH‐46 129: MH‐49 0.022 8 PVC 0.013 1.81 0 FALSE 0 268.9

CO‐48 129: MH‐49 106: MH‐39 0.019 8 PVC 0.013 1.67 0 FALSE 0.14 314.7

CO‐49 111: MH‐41 62: MH‐18 0.026 8 PVC 0.013 1.97 0 FALSE 0 419.6

CO‐50 87: MH‐31 70: MH‐22 0.03 8 PVC 0.013 2.08 0.02 FALSE 0.64 289.2

CO‐51 100: MH‐36 68: MH‐21 0.036 8 PVC 0.013 2.29 0.01 FALSE 0.27 353.6

CO‐56 82: MH‐28 153: MH‐54 ‐0.056 8 PVC 0.013 2.86 0.01 FALSE 0.3 367.4

CO‐57 153: MH‐54 155: MH‐55 ‐0.049 8 PVC 0.013 2.68 0 FALSE 0.16 377.5

CO‐59 157: MH‐56 159: MH‐57 0.005 8 PVC 0.013 0.83 0.05 FALSE 1.58 400

CO‐60 159: MH‐57 161: MH‐58 0.019 8 PVC 0.013 1.65 0.11 FALSE 2.79 400

CO‐61 161: MH‐58 163: MH‐59 0.036 8 PVC 0.013 2.28 0.16 FALSE 3.8 400

CO‐62 163: MH‐59 165: MH‐60 0.04 8 PVC 0.013 2.41 0.21 FALSE 3.9 400

CO‐63 165: MH‐60 167: MH‐61 0.028 8 PVC 0.013 2.04 0.26 FALSE 3.74 400

CO‐64 167: MH‐61 169: MH‐62 0.043 8 PVC 0.013 2.51 0.31 FALSE 4.65 400

CO‐65 169: MH‐62 171: MH‐63 0.018 8 PVC 0.013 1.63 0.36 FALSE 3.56 400

CO‐66 171: MH‐63 173: MH‐64 0.01 8 PVC 0.013 1.21 0.42 FALSE 2.98 400

CO‐67 173: MH‐64 175: MH‐65 0.019 8 PVC 0.013 1.66 0.48 FALSE 3.95 400

CO‐68 175: MH‐65 177: MH‐66 0.016 8 PVC 0.013 1.53 0.47 FALSE 3.71 400

CO‐69 177: MH‐66 179: MH‐67 0.02 8 PVC 0.013 1.71 0.47 FALSE 3.97 400

CO‐70 179: MH‐67 181: MH‐68 0.025 8 PVC 0.013 1.91 0.47 FALSE 4.3 400

CO‐72 183: MH‐69 185: MH‐70 0.01 18 PVC 0.013 10.43 0.6 FALSE 3.09 400

CO‐73 185: MH‐70 187: MH‐71 0.027 18 PVC 0.013 17.11 0.6 FALSE 3.55 198

CO‐74 187: MH‐71 189: MH‐72 0.029 18 PVC 0.013 18.03 1.98 FALSE 6.67 400

CO‐75 189: MH‐72 191: MH‐73 0.028 18 PVC 0.013 17.42 2.1 FALSE 6.61 400

CO‐76 191: MH‐73 193: MH‐74 0.032 18 PVC 0.013 18.83 2.22 FALSE 7.11 400

CO‐77 193: MH‐74 195: MH‐75 0.029 18 PVC 0.013 17.76 2.34 FALSE 6.91 400

CO‐78 195: MH‐75 197: MH‐76 0.031 18 PVC 0.013 18.36 2.46 FALSE 7.18 400

CO‐79 197: MH‐76 199: MH‐77 0.025 18 PVC 0.013 16.68 2.58 FALSE 6.79 400

CO‐80 199: MH‐77 201: MH‐78 0.023 18 PVC 0.013 16.08 2.69 FALSE 6.7 400



Pole Canyon Development ‐ Conduit Analysis
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CO‐81 201: MH‐78 203: MH‐79 0.019 18 PVC 0.013 14.3 2.81 FALSE 6.23 400

CO‐82 203: MH‐79 205: MH‐80 0.018 18 PVC 0.013 14.24 2.93 FALSE 6.3 400

CO‐83 205: MH‐80 207: MH‐81 0.016 18 PVC 0.013 13.44 3.15 FALSE 6.16 400

CO‐84 207: MH‐81 209: MH‐82 0.011 18 PVC 0.013 11.13 3.38 FALSE 5.49 400

CO‐85 209: MH‐82 211: MH‐83 0.009 18 PVC 0.013 9.82 3.61 FALSE 5.1 400

CO‐86 211: MH‐83 213: MH‐84 0.008 18 PVC 0.013 9.16 3.84 FALSE 4.92 400

CO‐87 213: MH‐84 215: MH‐85 0.007 18 PVC 0.013 8.47 4.06 FALSE 4.71 400

CO‐88 215: MH‐85 217: MH‐86 0.022 18 PVC 0.013 15.58 4.29 FALSE 5.89 227

CO‐89 217: MH‐86 219: MH‐87 0.003 24 PVC 0.013 12.39 5.74 FALSE 3.9 400

CO‐90 219: MH‐87 221: MH‐88 0.003 24 PVC 0.013 12.39 5.9 FALSE 3.93 400

CO‐91 221: MH‐88 223: MH‐89 0.003 24 PVC 0.013 12.39 6.07 FALSE 3.96 400

CO‐92 223: MH‐89 225: MH‐90 0.003 24 PVC 0.013 12.59 6.23 FALSE 4.02 400

CO‐93 225: MH‐90 227: MH‐91 0.003 24 PVC 0.013 11.48 6.36 FALSE 3.71 489.3

CO‐94 227: MH‐91 229: MH‐92 0.003 24 PVC 0.013 13.09 8.98 FALSE 4.19 309.4

CO‐95 229: MH‐92 231: MH‐93 0.001 24 PVC 0.013 7.81 9.06 FALSE 3.6 400

CO‐96 231: MH‐93 233: MH‐94 0.002 24 PVC 0.013 11.24 9.14 FALSE 3.81 400

CO‐97 233: MH‐94 235: MH‐95 0.001 24 PVC 0.013 8 9.21 FALSE 3.4 400

CO‐98 235: MH‐95 237: MH‐96 0.001 24 PVC 0.013 8 9.29 FALSE 3.59 400

CO‐99 237: MH‐96 239: MH‐97 0.001 30 PVC 0.013 11.55 9.36 FALSE 3.44 400

CO‐100 239: MH‐97 691: OF‐1 0.015 30 PVC 0.013 50.38 9.42 FALSE 7.85 244.1

CO‐121 282: MH‐117 284: MH‐118 ‐0.001 24 PVC 0.013 7.15 4.22 FALSE 2.73 400

CO‐122 284: MH‐118 286: MH‐119 ‐0.001 24 PVC 0.013 8 4.16 FALSE 2.68 400

CO‐123 286: MH‐119 288: MH‐120 ‐0.002 24 PVC 0.013 8.87 4.09 FALSE 2.82 400

CO‐124 288: MH‐120 290: MH‐121 ‐0.002 24 PVC 0.013 10.64 4.03 FALSE 3.15 400

CO‐125 290: MH‐121 292: MH‐122 ‐0.004 24 PVC 0.013 14.27 3.96 FALSE 3.86 400

CO‐126 292: MH‐122 294: MH‐123 ‐0.004 24 PVC 0.013 15.08 3.89 FALSE 4 400

CO‐127 294: MH‐123 296: MH‐124 ‐0.004 24 PVC 0.013 14.39 3.83 FALSE 3.85 400

CO‐128 296: MH‐124 298: MH‐125 ‐0.006 24 PVC 0.013 17.38 3.76 FALSE 4.39 401.1

CO‐129 298: MH‐125 300: MH‐126 ‐0.013 18 PVC 0.013 12.11 3.7 FALSE 5.98 198.9

CO‐130 300: MH‐126 302: MH‐127 ‐0.007 18 PVC 0.013 8.78 3.62 FALSE 4.7 393.5

CO‐131 302: MH‐127 304: MH‐128 ‐0.006 18 PVC 0.013 8.06 3.54 FALSE 4.38 400

CO‐132 304: MH‐128 306: MH‐129 ‐0.005 18 PVC 0.013 7.19 3.46 FALSE 4 400

CO‐133 306: MH‐129 308: MH‐130 ‐0.004 18 PVC 0.013 6.55 3.38 FALSE 3.72 400

CO‐134 308: MH‐130 310: MH‐131 ‐0.005 18 PVC 0.013 7.7 3.31 FALSE 4.16 400

CO‐135 310: MH‐131 312: MH‐132 ‐0.008 18 PVC 0.013 9.1 3.23 FALSE 4.68 400

CO‐136 312: MH‐132 314: MH‐133 ‐0.008 18 PVC 0.013 9.61 3.15 FALSE 4.83 485.4

CO‐137 314: MH‐133 316: MH‐134 ‐0.013 18 PVC 0.013 11.93 3.07 FALSE 5.61 400

CO‐138 316: MH‐134 318: MH‐135 ‐0.016 18 PVC 0.013 13.16 3 FALSE 5.98 400

CO‐139 318: MH‐135 320: MH‐136 ‐0.017 18 PVC 0.013 13.88 2.92 FALSE 6.17 400

CO‐140 320: MH‐136 322: MH‐137 ‐0.052 18 PVC 0.013 23.85 2.84 FALSE 9.06 54.8

CO‐142 324: MH‐138 326: MH‐139 ‐0.015 8 PVC 0.013 1.46 0 FALSE 0 400

CO‐143 326: MH‐139 328: MH‐140 ‐0.011 8 PVC 0.013 1.26 0 FALSE 0 400

CO‐144 328: MH‐140 330: MH‐141 ‐0.014 8 PVC 0.013 1.41 0 FALSE 0 400

CO‐145 330: MH‐141 332: MH‐142 ‐0.018 8 PVC 0.013 1.64 0 FALSE 0 400

CO‐146 332: MH‐142 334: MH‐143 ‐0.019 8 PVC 0.013 1.66 0 FALSE 0 400

CO‐147 334: MH‐143 336: MH‐144 ‐0.032 8 PVC 0.013 2.16 0 FALSE 0 400

CO‐148 336: MH‐144 338: MH‐145 ‐0.021 8 PVC 0.013 1.73 0 FALSE 0 400

CO‐149 338: MH‐145 340: MH‐146 ‐0.028 8 PVC 0.013 2.01 0 FALSE 0 400

CO‐151 342: MH‐147 344: MH‐148 0.002 8 PVC 0.013 0.51 0.09 FALSE 1.07 400

CO‐153 346: MH‐149 348: MH‐150 0.001 8 PVC 0.013 0.47 0.39 FALSE 1.39 400

CO‐154 348: MH‐150 350: MH‐151 0.003 18 PVC 0.013 5.75 2.02 FALSE 2.94 400

CO‐155 350: MH‐151 352: MH‐152 0.003 18 PVC 0.013 5.75 2.12 FALSE 2.98 400

CO‐156 352: MH‐152 354: MH‐153 0.003 18 PVC 0.013 5.75 2.21 FALSE 3.02 400

CO‐157 354: MH‐153 356: MH‐154 0.003 18 PVC 0.013 5.75 2.31 FALSE 3.05 400

CO‐158 356: MH‐154 358: MH‐155 0.003 18 PVC 0.013 5.75 2.4 FALSE 3.09 400

CO‐159 187: MH‐71 360: MH‐156 ‐0.033 15 PVC 0.013 11.76 1.37 FALSE 6.34 400

CO‐160 360: MH‐156 362: MH‐157 ‐0.005 15 PVC 0.013 4.37 1.36 FALSE 3.09 400

CO‐161 362: MH‐157 364: MH‐158 ‐0.004 15 PVC 0.013 4.12 1.3 FALSE 2.92 394

CO‐162 364: MH‐158 366: MH‐159 ‐0.004 15 PVC 0.013 4.11 1.25 FALSE 2.88 394.3

CO‐163 366: MH‐159 368: MH‐160 ‐0.005 15 PVC 0.013 4.41 1.19 FALSE 2.99 342.9

CO‐164 368: MH‐160 370: MH‐161 ‐0.125 8 PVC 0.013 4.28 0.9 FALSE 9.32 149.1
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CO‐165 370: MH‐161 372: MH‐162 ‐0.038 8 PVC 0.013 2.37 0.85 FALSE 6.03 400

CO‐166 372: MH‐162 374: MH‐163 ‐0.044 8 PVC 0.013 2.54 0.79 FALSE 6.22 395.7

CO‐167 374: MH‐163 376: MH‐164 ‐0.035 8 PVC 0.013 2.26 0.73 FALSE 5.59 400

CO‐168 376: MH‐164 378: MH‐165 ‐0.033 8 PVC 0.013 2.18 0.7 FALSE 5.38 400

CO‐169 378: MH‐165 380: MH‐166 ‐0.033 8 PVC 0.013 2.19 0.67 FALSE 5.41 400

CO‐170 380: MH‐166 382: MH‐167 ‐0.042 8 PVC 0.013 2.49 0.64 FALSE 5.9 172.3

CO‐171 382: MH‐167 384: MH‐168 ‐0.048 8 PVC 0.013 2.64 0.61 FALSE 6.05 124.4

CO‐172 384: MH‐168 386: MH‐169 ‐0.046 8 PVC 0.013 2.6 0.42 FALSE 5.28 160.4

CO‐173 386: MH‐169 388: MH‐170 ‐0.05 8 PVC 0.013 2.7 0.39 FALSE 5.29 400

CO‐174 388: MH‐170 390: MH‐171 ‐0.05 8 PVC 0.013 2.71 0.36 FALSE 5.14 400

CO‐175 390: MH‐171 392: MH‐172 ‐0.054 8 PVC 0.013 2.81 0.33 FALSE 5.13 400

CO‐176 392: MH‐172 394: MH‐173 ‐0.054 8 PVC 0.013 2.8 0.26 FALSE 4.73 400

CO‐177 394: MH‐173 396: MH‐174 ‐0.045 8 PVC 0.013 2.58 0.2 FALSE 4.1 400

CO‐178 396: MH‐174 398: MH‐175 ‐0.028 8 PVC 0.013 2.03 0.13 FALSE 3.37 400

CO‐179 398: MH‐175 400: MH‐176 ‐0.057 8 PVC 0.013 2.88 0.07 FALSE 1.85 151.5

CO‐186 418: MH‐185 510: MH‐231 0.031 8 PVC 0.013 2.14 0.24 FALSE 3.77 129.1

CO‐187 414: MH‐183 416: MH‐184 0.018 8 PVC 0.013 1.6 0.07 FALSE 2.18 400

CO‐188 416: MH‐184 418: MH‐185 0.013 8 PVC 0.013 1.35 0.13 FALSE 2.28 200

CO‐189 384: MH‐168 420: MH‐186 ‐0.016 8 PVC 0.013 1.51 0.17 FALSE 2.56 400

CO‐190 420: MH‐186 422: MH‐187 ‐0.004 8 PVC 0.013 0.76 0.14 FALSE 1.5 400

CO‐191 422: MH‐187 424: MH‐188 ‐0.004 8 PVC 0.013 0.76 0.11 FALSE 1.46 400

CO‐192 424: MH‐188 426: MH‐189 ‐0.004 8 PVC 0.013 0.76 0.07 FALSE 1.45 400

CO‐193 426: MH‐189 428: MH‐190 ‐0.004 8 PVC 0.013 0.76 0.04 FALSE 1.62 150

CO‐194 368: MH‐160 430: MH‐191 ‐0.009 8 PVC 0.013 1.17 0.23 FALSE 2.38 171.8

CO‐195 430: MH‐191 432: MH‐192 ‐0.006 8 PVC 0.013 0.95 0.18 FALSE 1.81 260.5

CO‐196 432: MH‐192 434: MH‐193 ‐0.004 8 PVC 0.013 0.76 0.12 FALSE 1.46 400

CO‐197 434: MH‐193 436: MH‐194 ‐0.004 8 PVC 0.013 0.75 0.06 FALSE 1.63 205.8

CO‐199 438: MH‐195 440: MH‐196 ‐0.02 18 PVC 0.013 14.89 2.76 FALSE 6.39 400

CO‐200 440: MH‐196 442: MH‐197 ‐0.025 18 PVC 0.013 16.57 2.77 FALSE 6.91 400

CO‐201 442: MH‐197 444: MH‐198 ‐0.019 18 PVC 0.013 14.6 2.77 FALSE 6.31 400

CO‐202 444: MH‐198 446: MH‐199 ‐0.019 18 PVC 0.013 14.59 2.77 FALSE 6.3 400

CO‐203 446: MH‐199 448: MH‐200 ‐0.019 18 PVC 0.013 14.3 2.77 FALSE 6.21 400

CO‐204 448: MH‐200 450: MH‐201 ‐0.018 18 PVC 0.013 14.15 2.77 FALSE 6.17 400

CO‐205 450: MH‐201 452: MH‐202 ‐0.021 18 PVC 0.013 15.27 2.69 FALSE 6.45 406.6

CO‐206 452: MH‐202 454: MH‐203 ‐0.025 18 PVC 0.013 16.58 2.61 FALSE 6.78 389.4

CO‐207 454: MH‐203 456: MH‐204 ‐0.003 18 PVC 0.013 5.48 2.53 FALSE 3.03 400

CO‐208 456: MH‐204 458: MH‐205 ‐0.027 18 PVC 0.013 17.28 2.45 FALSE 5.47 400

CO‐209 458: MH‐205 460: MH‐206 ‐0.012 18 PVC 0.013 11.39 2.37 FALSE 5.03 400

CO‐210 460: MH‐206 462: MH‐207 ‐0.004 18 PVC 0.013 6.64 2.29 FALSE 3.37 400

CO‐212 464: MH‐208 466: MH‐209 ‐0.034 15 PVC 0.013 11.88 1.78 FALSE 6.87 400

CO‐213 466: MH‐209 468: MH‐210 ‐0.033 15 PVC 0.013 11.73 1.7 FALSE 6.72 400

CO‐214 468: MH‐210 470: MH‐211 ‐0.021 15 PVC 0.013 9.38 1.62 FALSE 5.63 400

CO‐215 470: MH‐211 472: MH‐212 ‐0.021 15 PVC 0.013 9.34 1.58 FALSE 5.57 400

CO‐216 472: MH‐212 474: MH‐213 ‐0.036 15 PVC 0.013 12.24 1.54 FALSE 6.71 400

CO‐217 474: MH‐213 476: MH‐214 ‐0.023 15 PVC 0.013 9.85 1.49 FALSE 5.69 400

CO‐218 476: MH‐214 478: MH‐215 ‐0.004 15 PVC 0.013 4.05 1.45 FALSE 2.98 228.5

CO‐221 482: MH‐217 484: MH‐218 ‐0.052 8 PVC 0.013 2.75 0.88 FALSE 6.95 400

CO‐222 484: MH‐218 486: MH‐219 ‐0.055 8 PVC 0.013 2.83 0.84 FALSE 6.97 400

CO‐223 486: MH‐219 488: MH‐220 ‐0.043 8 PVC 0.013 2.5 0.8 FALSE 6.27 400

CO‐224 488: MH‐220 490: MH‐221 ‐0.041 8 PVC 0.013 2.43 0.69 FALSE 5.87 400

CO‐225 490: MH‐221 492: MH‐222 ‐0.039 8 PVC 0.013 2.37 0.58 FALSE 5.46 147.1

CO‐233 492: MH‐222 508: MH‐230 ‐0.046 8 PVC 0.013 2.6 0.47 FALSE 5.43 400

CO‐234 508: MH‐230 510: MH‐231 ‐0.039 8 PVC 0.013 2.4 0.36 FALSE 4.66 400

CO‐235 478: MH‐215 512: MH‐232 ‐0.004 8 PVC 0.013 0.77 0.25 FALSE 1.8 343.2

CO‐236 512: MH‐232 514: MH‐233 ‐0.004 8 PVC 0.013 0.76 0.21 FALSE 1.68 400

CO‐237 514: MH‐233 516: MH‐234 ‐0.004 8 PVC 0.013 0.76 0.17 FALSE 1.54 400

CO‐238 516: MH‐234 518: MH‐235 ‐0.004 8 PVC 0.013 0.76 0.13 FALSE 1.49 400

CO‐239 518: MH‐235 520: MH‐236 ‐0.004 8 PVC 0.013 0.76 0.09 FALSE 1.46 400

CO‐240 520: MH‐236 522: MH‐237 ‐0.004 8 PVC 0.013 0.75 0.04 FALSE 1.62 155.8

CO‐246 462: MH‐207 536: MH‐245 ‐0.005 18 PVC 0.013 7.24 2.2 FALSE 3.58 63.3

CO‐247 536: MH‐245 464: MH‐208 ‐0.09 15 PVC 0.013 19.4 1.87 FALSE 9.97 193.3
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CO‐248 536: MH‐245 541: MH‐246 ‐0.004 8 PVC 0.013 0.76 0.26 FALSE 1.8 400

CO‐249 541: MH‐246 543: MH‐247 ‐0.004 8 PVC 0.013 0.76 0.17 FALSE 1.55 400

CO‐250 543: MH‐247 545: MH‐248 ‐0.004 8 PVC 0.013 0.78 0.09 FALSE 1.38 312.9

CO‐251 478: MH‐215 547: MH‐249 ‐0.09 12 PVC 0.013 10.69 1.17 FALSE 8.97 122.1

CO‐253 547: MH‐249 552: MH‐250 ‐0.004 8 PVC 0.013 0.77 0.21 FALSE 1.68 368.3

CO‐254 552: MH‐250 554: MH‐251 ‐0.004 8 PVC 0.013 0.76 0.17 FALSE 1.54 400

CO‐255 554: MH‐251 556: MH‐252 ‐0.004 8 PVC 0.013 0.76 0.13 FALSE 1.48 400

CO‐256 556: MH‐252 558: MH‐253 ‐0.005 8 PVC 0.013 0.84 0.09 FALSE 1.58 400

CO‐257 558: MH‐253 560: MH‐254 ‐0.028 8 PVC 0.013 2.03 0.04 FALSE 1.42 265.2

CO‐258 217: MH‐86 562: MH‐255 ‐0.003 15 PVC 0.013 3.73 1.3 FALSE 2.61 400

CO‐259 562: MH‐255 564: MH‐256 ‐0.003 15 PVC 0.013 3.73 1.22 FALSE 2.67 400

CO‐260 564: MH‐256 566: MH‐257 ‐0.003 15 PVC 0.013 3.73 1.14 FALSE 2.61 400

CO‐261 566: MH‐257 568: MH‐258 ‐0.003 15 PVC 0.013 3.73 1.06 FALSE 2.56 400

CO‐262 568: MH‐258 570: MH‐259 ‐0.003 12 PVC 0.013 2.02 0.98 FALSE 2.49 400

CO‐263 570: MH‐259 572: MH‐260 ‐0.003 12 PVC 0.013 2.1 0.9 FALSE 2.5 400

CO‐264 572: MH‐260 574: MH‐261 ‐0.002 12 PVC 0.013 1.78 0.73 FALSE 2.08 538

CO‐265 574: MH‐261 576: MH‐262 ‐0.003 12 PVC 0.013 1.89 0.55 FALSE 1.99 474.4

CO‐266 576: MH‐262 578: MH‐263 ‐0.004 12 PVC 0.013 2.18 0.37 FALSE 1.93 358.3

CO‐267 578: MH‐263 580: MH‐264 ‐0.003 8 PVC 0.013 0.7 0.18 FALSE 1.48 403.6

CO‐268 691: OF‐1 582: MH‐265 ‐0.01 24 PVC 0.013 23.05 2 FALSE 4.45 400.2

CO‐269 582: MH‐265 584: MH‐266 ‐0.001 18 PVC 0.013 3.15 1.92 FALSE 2.11 400

CO‐270 584: MH‐266 586: MH‐267 ‐0.001 18 PVC 0.013 3.07 1.85 FALSE 1.95 400

CO‐271 586: MH‐267 588: MH‐268 ‐0.001 18 PVC 0.013 3.04 1.78 FALSE 1.9 400

CO‐272 588: MH‐268 590: MH‐269 ‐0.001 18 PVC 0.013 3.34 1.71 FALSE 1.95 400

CO‐273 590: MH‐269 592: MH‐270 ‐0.001 18 PVC 0.013 2.71 1.64 FALSE 1.8 400

CO‐274 592: MH‐270 594: MH‐271 ‐0.002 18 PVC 0.013 4.2 1.56 FALSE 2.13 400

CO‐275 594: MH‐271 596: MH‐272 ‐0.004 18 PVC 0.013 6.43 1.49 FALSE 2.91 400

CO‐276 596: MH‐272 598: MH‐273 ‐0.002 12 PVC 0.013 1.66 1.42 FALSE 2.41 400

CO‐277 598: MH‐273 600: MH‐274 ‐0.003 12 PVC 0.013 1.89 1.35 FALSE 2.57 400

CO‐278 600: MH‐274 602: MH‐275 ‐0.005 12 PVC 0.013 2.41 1.28 FALSE 3.04 400

CO‐279 602: MH‐275 604: MH‐276 ‐0.007 12 PVC 0.013 2.91 1.2 FALSE 3.45 400

CO‐280 604: MH‐276 606: MH‐277 ‐0.004 12 PVC 0.013 2.16 1.13 FALSE 2.72 400

CO‐281 606: MH‐277 608: MH‐278 ‐0.005 12 PVC 0.013 2.42 1.06 FALSE 2.91 296.9

CO‐282 608: MH‐278 610: MH‐279 ‐0.003 12 PVC 0.013 2.06 0.99 FALSE 2.53 400

CO‐283 610: MH‐279 612: MH‐280 ‐0.003 12 PVC 0.013 2.06 0.91 FALSE 2.47 400

CO‐284 612: MH‐280 614: MH‐281 ‐0.003 12 PVC 0.013 2.05 0.84 FALSE 2.41 400

CO‐285 614: MH‐281 616: MH‐282 ‐0.003 12 PVC 0.013 2.07 0.76 FALSE 2.35 400

CO‐286 616: MH‐282 618: MH‐283 ‐0.003 12 PVC 0.013 2.06 0.69 FALSE 2.28 400

CO‐287 618: MH‐283 620: MH‐284 ‐0.003 12 PVC 0.013 2.06 0.62 FALSE 2.21 400

CO‐288 620: MH‐284 622: MH‐285 ‐0.003 12 PVC 0.013 2.06 0.55 FALSE 2.12 400

CO‐289 622: MH‐285 624: MH‐286 ‐0.003 12 PVC 0.013 2.06 0.37 FALSE 1.86 400

CO‐290 624: MH‐286 626: MH‐287 ‐0.003 12 PVC 0.013 2.06 0.18 FALSE 1.44 400

CO‐291 547: MH‐249 482: MH‐217 ‐0.049 8 PVC 0.013 2.68 0.93 FALSE 6.65 301.4

CO‐292 181: MH‐68 631: MH‐288 0.042 8 PVC 0.013 2.49 0.47 FALSE 5.22 286.5

CO‐293 631: MH‐288 183: MH‐69 0.003 18 PVC 0.013 6.16 0.59 FALSE 2.12 113.5

CO‐294 51: MH‐12 631: MH‐288 0.029 12 PVC 0.013 6.05 0.12 FALSE 1.47 58.5



Pole Canyon Development ‐ Manhole Analysis

Label
Ground 
Elevation 

(ft)

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft)

Diameter 
(ft)

Hydraulic 
Grade (ft)

Is Flooded 
Ever?

Maximum 
Overflow 
(ft?/s)

MH‐7 4,923.60 4,923.60 4,915.60 3 4,915.60 FALSE 0

MH‐8 4,924.20 4,924.20 4,916.20 3 4,916.50 FALSE 0

MH‐10 4,889.00 4,889.00 4,879.40 3 4,879.40 FALSE 0

MH‐12 5,008.60 5,008.60 4,995.60 3 4,995.60 FALSE 0

MH‐14 5,017.30 5,017.30 5,003.50 3 5,003.50 FALSE 0

MH‐15 5,024.50 5,024.50 5,010.10 3 5,010.20 FALSE 0

MH‐16 5,040.70 5,040.70 5,023.70 3 5,023.70 FALSE 0

MH‐17 5,051.70 5,051.70 5,038.10 3 5,038.10 FALSE 0

MH‐18 5,062.40 5,062.40 5,047.10 3 5,047.10 FALSE 0

MH‐19 5,073.00 5,073.00 5,057.90 3 5,057.90 FALSE 0

MH‐20 5,080.70 5,080.70 5,065.40 3 5,065.40 FALSE 0

MH‐21 5,032.10 5,032.10 5,017.80 3 5,017.80 FALSE 0

MH‐22 5,038.50 5,038.50 5,024.90 3 5,024.90 FALSE 0

MH‐23 5,042.00 5,042.00 5,029.10 3 5,029.10 FALSE 0

MH‐24 5,051.10 5,051.10 5,032.00 3 5,032.00 FALSE 0

MH‐25 5,051.30 5,051.30 5,035.40 3 5,035.40 FALSE 0

MH‐26 5,056.00 5,056.00 5,040.40 3 5,040.40 FALSE 0

MH‐27 5,061.20 5,061.20 5,043.40 3 5,043.40 FALSE 0

MH‐28 5,087.40 5,087.40 5,072.50 3 5,072.50 FALSE 0

MH‐29 5,078.20 5,078.20 5,063.10 3 5,063.10 FALSE 0

MH‐30 5,065.00 5,065.00 5,043.30 3 5,043.30 FALSE 0

MH‐31 5,047.20 5,047.20 5,033.50 3 5,033.50 FALSE 0

MH 33 5 082 00 5 082 00 5 069 00 3 5 069 00 FALSE 0MH‐33 5,082.00 5,082.00 5,069.00 3 5,069.00 FALSE 0

MH‐35 5,059.00 5,059.00 5,045.50 3 5,045.50 FALSE 0

MH‐36 5,042.90 5,042.90 5,030.50 3 5,030.50 FALSE 0

MH‐39 5,072.60 5,072.60 5,059.00 3 5,059.00 FALSE 0

MH‐40 5,061.00 5,061.00 5,047.30 3 5,047.30 FALSE 0

MH‐41 5,073.70 5,073.70 5,058.20 3 5,058.20 FALSE 0

MH‐44 5,090.30 5,090.30 5,078.60 3 5,078.50 FALSE 0

MH‐45 5,086.80 5,086.80 5,072.60 3 5,072.50 FALSE 0

MH‐46 5,082.00 5,082.00 5,071.00 3 5,071.00 FALSE 0

MH‐47 5,070.90 5,070.90 5,059.30 3 5,059.30 FALSE 0

MH‐48 5,067.10 5,067.10 5,053.30 3 5,053.30 FALSE 0

MH‐49 5,078.00 5,078.00 5,065.00 3 5,065.00 FALSE 0

MH‐54 5,101.10 5,101.10 5,093.10 3 5,093.10 FALSE 0

MH‐55 5,119.60 5,119.60 5,111.60 3 5,111.60 FALSE 0

MH‐56 5,125.50 5,125.50 5,117.50 3 5,117.50 FALSE 0

MH‐57 5,123.60 5,123.60 5,115.60 3 5,115.60 FALSE 0

MH‐58 5,116.20 5,116.20 5,108.20 3 5,108.20 FALSE 0

MH‐59 5,101.90 5,101.90 5,093.90 3 5,093.90 FALSE 0

MH‐60 5,086.00 5,086.00 5,078.00 3 5,078.10 FALSE 0

MH‐61 5,074.60 5,074.60 5,066.60 3 5,066.70 FALSE 0

MH‐62 5,057.30 5,057.30 5,049.30 3 5,049.40 FALSE 0

MH‐63 5,050.00 5,050.00 5,042.00 3 5,042.20 FALSE 0
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MH‐64 5,046.00 5,046.00 5,038.00 3 5,038.20 FALSE 0

MH‐65 5,038.40 5,038.40 5,030.40 3 5,030.60 FALSE 0

MH‐66 5,032.00 5,032.00 5,024.00 3 5,024.20 FALSE 0

MH‐67 5,024.00 5,024.00 5,016.00 3 5,016.10 FALSE 0

MH‐68 5,014.10 5,014.10 5,006.10 3 5,006.20 FALSE 0

MH‐69 5,004.00 5,004.00 4,993.50 3 4,993.70 FALSE 0

MH‐70 4,997.60 4,997.60 4,989.60 3 4,989.70 FALSE 0

MH‐71 4,992.30 4,992.30 4,984.30 3 4,984.50 FALSE 0

MH‐72 4,980.50 4,980.50 4,972.50 3 4,972.70 FALSE 0

MH‐73 4,969.50 4,969.50 4,961.50 3 4,961.70 FALSE 0

MH‐74 4,956.70 4,956.70 4,948.70 3 4,948.90 FALSE 0

MH‐75 4,945.20 4,945.20 4,937.20 3 4,937.50 FALSE 0

MH‐76 4,933.00 4,933.00 4,925.00 3 4,925.20 FALSE 0

MH‐77 4,922.90 4,922.90 4,914.90 3 4,915.20 FALSE 0

MH‐78 4,913.50 4,913.50 4,905.50 3 4,905.80 FALSE 0

MH‐79 4,906.10 4,906.10 4,898.10 3 4,898.40 FALSE 0

MH‐80 4,898.80 4,898.80 4,890.80 3 4,891.10 FALSE 0

MH‐81 4,892.20 4,892.20 4,884.20 3 4,884.60 FALSE 0

MH‐82 4,887.70 4,887.70 4,879.70 3 4,880.10 FALSE 0

MH‐83 4,884.20 4,884.20 4,876.20 3 4,876.60 FALSE 0

MH‐84 4,881.20 4,881.20 4,873.20 3 4,873.60 FALSE 0

MH‐85 4,878.60 4,878.60 4,870.60 3 4,870.90 FALSE 0

MH 86 4 877 40 4 877 40 4 865 60 3 4 866 20 FALSE 0MH‐86 4,877.40 4,877.40 4,865.60 3 4,866.20 FALSE 0

MH‐87 4,876.00 4,876.00 4,864.40 3 4,865.00 FALSE 0

MH‐88 4,873.80 4,873.80 4,863.20 3 4,863.80 FALSE 0

MH‐89 4,870.00 4,870.00 4,862.00 3 4,862.60 FALSE 0

MH‐90 4,868.80 4,868.80 4,860.80 3 4,861.40 FALSE 0

MH‐91 4,867.50 4,867.50 4,859.50 3 4,860.30 FALSE 0

MH‐92 4,866.50 4,866.50 4,858.50 3 4,859.50 FALSE 0

MH‐93 4,866.00 4,866.00 4,858.00 3 4,858.80 FALSE 0

MH‐94 4,864.80 4,864.80 4,857.00 3 4,858.00 FALSE 0

MH‐95 4,864.20 4,864.20 4,856.50 3 4,857.50 FALSE 0

MH‐96 4,864.00 4,864.00 4,856.00 3 4,857.10 FALSE 0

MH‐97 4,863.70 4,863.70 4,855.70 3 4,856.20 FALSE 0

MH‐117 4,861.00 4,861.00 4,853.60 3 4,854.00 FALSE 0

MH‐118 4,862.00 4,862.00 4,854.00 3 4,854.60 FALSE 0

MH‐119 4,862.20 4,862.20 4,854.50 3 4,855.10 FALSE 0

MH‐120 4,863.10 4,863.10 4,855.10 3 4,855.70 FALSE 0

MH‐121 4,864.00 4,864.00 4,856.00 3 4,856.50 FALSE 0

MH‐122 4,865.60 4,865.60 4,857.60 3 4,858.00 FALSE 0

MH‐123 4,867.40 4,867.40 4,859.40 3 4,859.80 FALSE 0

MH‐124 4,869.00 4,869.00 4,861.00 3 4,861.40 FALSE 0

MH‐125 4,871.40 4,871.40 4,863.40 3 4,863.70 FALSE 0

MH‐126 4,874.00 4,874.00 4,866.00 3 4,866.30 FALSE 0
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MH‐127 4,876.80 4,876.80 4,868.80 3 4,869.10 FALSE 0

MH‐128 4,879.10 4,879.10 4,871.10 3 4,871.50 FALSE 0

MH‐129 4,881.00 4,881.00 4,873.00 3 4,873.40 FALSE 0

MH‐130 4,882.50 4,882.50 4,874.50 3 4,875.00 FALSE 0

MH‐131 4,884.70 4,884.70 4,876.70 3 4,877.10 FALSE 0

MH‐132 4,887.70 4,887.70 4,879.70 3 4,880.10 FALSE 0

MH‐133 4,891.80 4,891.80 4,883.80 3 4,884.10 FALSE 0

MH‐134 4,896.90 4,896.90 4,888.90 3 4,889.20 FALSE 0

MH‐135 4,903.20 4,903.20 4,895.20 3 4,895.50 FALSE 0

MH‐136 4,910.20 4,910.20 4,902.20 3 4,902.50 FALSE 0

MH‐137 4,915.00 4,915.00 4,905.00 3 4,905.20 FALSE 0

MH‐138 4,925.80 4,925.80 4,917.80 3 4,917.80 FALSE 0

MH‐139 4,931.60 4,931.60 4,923.60 3 4,923.60 FALSE 0

MH‐140 4,936.00 4,936.00 4,928.00 3 4,928.00 FALSE 0

MH‐141 4,941.50 4,941.50 4,933.50 3 4,933.50 FALSE 0

MH‐142 4,948.80 4,948.80 4,940.80 3 4,940.80 FALSE 0

MH‐143 4,956.30 4,956.30 4,948.30 3 4,948.30 FALSE 0

MH‐144 4,969.20 4,969.20 4,961.20 3 4,961.20 FALSE 0

MH‐145 4,977.40 4,977.40 4,969.40 3 4,969.40 FALSE 0

MH‐146 4,988.50 4,988.50 4,980.50 3 4,980.50 FALSE 0

MH‐147 4,872.10 4,872.10 4,868.70 3 4,868.70 FALSE 0

MH‐148 4,873.30 4,873.30 4,868.00 3 4,868.20 FALSE 0

MH 149 4 873 80 4 873 80 4 867 30 3 4 867 60 FALSE 0MH‐149 4,873.80 4,873.80 4,867.30 3 4,867.60 FALSE 0

MH‐150 4,872.90 4,872.90 4,866.70 3 4,867.30 FALSE 0

MH‐151 4,872.00 4,872.00 4,865.50 3 4,866.10 FALSE 0

MH‐152 4,871.10 4,871.10 4,864.30 3 4,864.90 FALSE 0

MH‐153 4,870.20 4,870.20 4,863.10 3 4,863.70 FALSE 0

MH‐154 4,869.30 4,869.30 4,861.90 3 4,862.50 FALSE 0

MH‐155 4,868.40 4,868.40 4,860.70 3 4,861.30 FALSE 0

MH‐156 5,005.60 5,005.60 4,997.60 3 4,997.70 FALSE 0

MH‐157 5,014.10 5,014.10 4,999.40 3 4,999.70 FALSE 0

MH‐158 5,024.00 5,024.00 5,001.00 3 5,001.30 FALSE 0

MH‐159 5,028.10 5,028.10 5,002.60 3 5,002.90 FALSE 0

MH‐160 5,027.60 5,027.60 5,004.20 3 5,004.50 FALSE 0

MH‐161 5,030.90 5,030.90 5,022.90 3 5,023.00 FALSE 0

MH‐162 5,046.30 5,046.30 5,038.30 3 5,038.40 FALSE 0

MH‐163 5,063.80 5,063.80 5,055.80 3 5,055.90 FALSE 0

MH‐164 5,077.80 5,077.80 5,069.80 3 5,070.00 FALSE 0

MH‐165 5,090.90 5,090.90 5,082.90 3 5,083.00 FALSE 0

MH‐166 5,104.00 5,104.00 5,096.00 3 5,096.20 FALSE 0

MH‐167 5,111.30 5,111.30 5,103.30 3 5,103.50 FALSE 0

MH‐168 5,117.30 5,117.30 5,109.30 3 5,109.40 FALSE 0

MH‐169 5,124.70 5,124.70 5,116.70 3 5,116.80 FALSE 0

MH‐170 5,144.70 5,144.70 5,136.70 3 5,136.80 FALSE 0
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MH‐171 5,164.80 5,164.80 5,156.80 3 5,156.90 FALSE 0

MH‐172 5,186.50 5,186.50 5,178.50 3 5,178.60 FALSE 0

MH‐173 5,207.90 5,207.90 5,199.90 3 5,200.00 FALSE 0

MH‐174 5,226.10 5,226.10 5,218.10 3 5,218.10 FALSE 0

MH‐175 5,237.40 5,237.40 5,229.40 3 5,229.40 FALSE 0

MH‐176 5,246.00 5,246.00 5,238.00 3 5,238.00 FALSE 0

MH‐183 5,253.50 5,253.50 5,245.50 3 5,245.50 FALSE 0

MH‐184 5,246.50 5,246.50 5,238.50 3 5,238.50 FALSE 0

MH‐185 5,244.00 5,244.00 5,236.00 3 5,236.10 FALSE 0

MH‐186 5,129.70 5,129.70 5,115.50 3 5,115.50 FALSE 0

MH‐187 5,136.90 5,136.90 5,117.10 3 5,117.10 FALSE 0

MH‐188 5,136.20 5,136.20 5,118.70 3 5,118.70 FALSE 0

MH‐189 5,130.10 5,130.10 5,120.30 3 5,120.30 FALSE 0

MH‐190 5,125.90 5,125.90 5,120.90 3 5,120.90 FALSE 0

MH‐191 5,023.20 5,023.20 5,005.80 3 5,005.90 FALSE 0

MH‐192 5,022.50 5,022.50 5,007.40 3 5,007.40 FALSE 0

MH‐193 5,014.60 5,014.60 5,009.00 3 5,009.00 FALSE 0

MH‐194 5,013.80 5,013.80 5,009.80 3 5,009.80 FALSE 0

MH‐195 4,927.80 4,927.80 4,919.80 3 4,920.10 FALSE 0

MH‐196 4,935.80 4,935.80 4,927.80 3 4,928.10 FALSE 0

MH‐197 4,945.80 4,945.80 4,937.80 3 4,938.00 FALSE 0

MH‐198 4,953.50 4,953.50 4,945.50 3 4,945.80 FALSE 0

MH 199 4 961 20 4 961 20 4 953 20 3 4 953 50 FALSE 0MH‐199 4,961.20 4,961.20 4,953.20 3 4,953.50 FALSE 0

MH‐200 4,968.60 4,968.60 4,960.60 3 4,960.90 FALSE 0

MH‐201 4,975.90 4,975.90 4,967.90 3 4,968.20 FALSE 0

MH‐202 4,984.50 4,984.50 4,976.50 3 4,976.70 FALSE 0

MH‐203 4,994.20 4,994.20 4,986.20 3 4,986.40 FALSE 0

MH‐204 4,995.30 4,995.30 4,987.30 3 4,987.70 FALSE 0

MH‐205 5,006.10 5,006.10 4,998.10 3 4,998.30 FALSE 0

MH‐206 5,015.10 5,015.10 5,002.80 3 5,003.10 FALSE 0

MH‐207 5,023.00 5,023.00 5,004.40 3 5,004.80 FALSE 0

MH‐208 5,030.10 5,030.10 5,022.10 3 5,022.30 FALSE 0

MH‐209 5,043.60 5,043.60 5,035.60 3 5,035.80 FALSE 0

MH‐210 5,056.80 5,056.80 5,048.80 3 5,049.00 FALSE 0

MH‐211 5,065.30 5,065.30 5,057.30 3 5,057.50 FALSE 0

MH‐212 5,073.60 5,073.60 5,065.60 3 5,065.80 FALSE 0

MH‐213 5,088.00 5,088.00 5,080.00 3 5,080.20 FALSE 0

MH‐214 5,100.30 5,100.30 5,089.30 3 5,089.50 FALSE 0

MH‐215 5,108.70 5,108.70 5,090.20 3 5,090.50 FALSE 0

MH‐217 5,124.00 5,124.00 5,116.00 3 5,116.20 FALSE 0

MH‐218 5,144.70 5,144.70 5,136.70 3 5,136.90 FALSE 0

MH‐219 5,166.70 5,166.70 5,158.70 3 5,158.80 FALSE 0

MH‐220 5,183.80 5,183.80 5,175.80 3 5,175.90 FALSE 0

MH‐221 5,200.00 5,200.00 5,192.00 3 5,192.20 FALSE 0
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MH‐222 5,205.70 5,205.70 5,197.70 3 5,197.80 FALSE 0

MH‐230 5,224.20 5,224.20 5,216.20 3 5,216.30 FALSE 0

MH‐231 5,239.90 5,239.90 5,231.90 3 5,232.10 FALSE 0

MH‐232 5,117.20 5,117.20 5,091.60 3 5,091.80 FALSE 0

MH‐233 5,125.00 5,125.00 5,093.20 3 5,093.40 FALSE 0

MH‐234 5,127.60 5,127.60 5,094.80 3 5,094.80 FALSE 0

MH‐235 5,123.60 5,123.60 5,096.40 3 5,096.40 FALSE 0

MH‐236 5,109.80 5,109.80 5,098.00 3 5,098.00 FALSE 0

MH‐237 5,102.60 5,102.60 5,098.60 3 5,098.60 FALSE 0

MH‐245 5,024.10 5,024.10 5,004.70 3 5,005.00 FALSE 0

MH‐246 5,021.30 5,021.30 5,006.30 3 5,006.50 FALSE 0

MH‐247 5,016.30 5,016.30 5,007.90 3 5,007.90 FALSE 0

MH‐248 5,013.20 5,013.20 5,009.20 3 5,009.20 FALSE 0

MH‐249 5,113.40 5,113.40 5,101.20 3 5,101.30 FALSE 0

MH‐250 5,113.10 5,113.10 5,102.70 3 5,102.90 FALSE 0

MH‐251 5,110.80 5,110.80 5,104.30 3 5,104.30 FALSE 0

MH‐252 5,112.40 5,112.40 5,105.90 3 5,105.90 FALSE 0

MH‐253 5,115.80 5,115.80 5,107.80 3 5,107.80 FALSE 0

MH‐254 5,123.30 5,123.30 5,115.30 3 5,115.30 FALSE 0

MH‐255 4,877.30 4,877.30 4,866.90 3 4,867.20 FALSE 0

MH‐256 4,877.40 4,877.40 4,868.30 3 4,868.60 FALSE 0

MH‐257 4,878.30 4,878.30 4,869.60 3 4,869.90 FALSE 0

MH 258 4 879 40 4 879 40 4 870 90 3 4 871 20 FALSE 0MH‐258 4,879.40 4,879.40 4,870.90 3 4,871.20 FALSE 0

MH‐259 4,880.00 4,880.00 4,872.20 3 4,872.50 FALSE 0

MH‐260 4,880.10 4,880.10 4,873.60 3 4,873.90 FALSE 0

MH‐261 4,881.80 4,881.80 4,875.00 3 4,875.20 FALSE 0

MH‐262 4,883.10 4,883.10 4,876.30 3 4,876.50 FALSE 0

MH‐263 4,885.10 4,885.10 4,877.60 3 4,877.80 FALSE 0

MH‐264 4,887.20 4,887.20 4,879.00 3 4,879.00 FALSE 0

MH‐265 4,864.20 4,864.20 4,856.20 3 4,856.40 FALSE 0

MH‐266 4,864.50 4,864.50 4,856.50 3 4,857.00 FALSE 0

MH‐267 4,864.90 4,864.90 4,856.90 3 4,857.30 FALSE 0

MH‐268 4,865.20 4,865.20 4,857.20 3 4,857.70 FALSE 0

MH‐269 4,865.60 4,865.60 4,857.60 3 4,858.00 FALSE 0

MH‐270 4,865.90 4,865.90 4,857.90 3 4,858.30 FALSE 0

MH‐271 4,866.00 4,866.00 4,858.50 3 4,858.90 FALSE 0

MH‐272 4,868.00 4,868.00 4,860.00 3 4,860.30 FALSE 0

MH‐273 4,868.90 4,868.90 4,860.90 3 4,861.30 FALSE 0

MH‐274 4,870.00 4,870.00 4,862.00 3 4,862.40 FALSE 0

MH‐275 4,871.80 4,871.80 4,863.80 3 4,864.10 FALSE 0

MH‐276 4,874.50 4,874.50 4,866.50 3 4,866.80 FALSE 0

MH‐277 4,876.00 4,876.00 4,868.00 3 4,868.30 FALSE 0

MH‐278 4,877.10 4,877.10 4,869.30 3 4,869.60 FALSE 0

MH‐279 4,878.00 4,878.00 4,870.70 3 4,871.00 FALSE 0
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MH‐280 4,878.70 4,878.70 4,872.00 3 4,872.30 FALSE 0

MH‐281 4,880.00 4,880.00 4,873.30 3 4,873.60 FALSE 0

MH‐282 4,880.30 4,880.30 4,874.70 3 4,874.90 FALSE 0

MH‐283 4,882.00 4,882.00 4,876.00 3 4,876.30 FALSE 0

MH‐284 4,882.00 4,882.00 4,877.40 3 4,877.60 FALSE 0

MH‐285 4,883.60 4,883.60 4,878.70 3 4,878.90 FALSE 0

MH‐286 4,884.30 4,884.30 4,880.00 3 4,880.20 FALSE 0

MH‐287 4,885.60 4,885.60 4,881.40 3 4,881.40 FALSE 0
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